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PPENCE COLOURED 


When you buy a standard article produced to a standard price, you may get good 
value but nothing out of the way. 
For example, we make very good standard bearings at a normal price, but we 
also make bearings (to our ‘E’ specification) into which we put a great deal 
of extra know-how, workmanship and checking. They cost more of course, 
but what a difference! 
They are meant for those who need the utmost life-and-death 
reliability; for those who have boosted up their original designs and 
are bottle-necked by standard bearings; and for those who need the 
quietest-running bearings. 
The ‘E spec’ bearing—which isn’t really coloured—is available 
in two forms, both dimensionally interchangeable with standard 
bearings: ‘unsealed’, and sealed with the FBC neoprene seal. 
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ALL-BRITISH 
BALL AND PARALLEL-ROLLER BEARINGS 


FISCHER BEARINGS COMPANY LIMITED, WOLVERHAMPTON 
FISCHER BEARINGS COMPANY LTD. and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 


are both subsidiaries of BRITISH TIMKEN LTD. 
F.B.C FISCHER 
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CLEAR ROUND 


. . * - ! . 
Already this year the Short Seamew has flown a faultless 5,000 miles or so on 


. . . , . r . AS 
demonstration flights to Italy, Germany and Yugoslavia. This 4#? thoroughbred 


submarine hunter from Belfast has stood up well to the hazards #7 of her 
P34 
zee’ weather, rough 


European tours—hazards which included snow, ice, bad Fave 


4 ° . a] . . $ . 
landing grounds and handling by strange pilots. Critical Re eyes watching 


her performance have seen her prove the three basic claims ff made for her. 
, tps 
pe  ! 
SIMPLE Pd RUGGED 


As part of the demonstration programme, "It took some time to clear the 


Italian and Yugoslav pilots flew the Seamew after 


only a quick briefing. They were unanimous in their 


aircraft of snow and ice,” says our pilot’s 
report from Rome.“ After that the Seamew 
appreciation of its excellent handling qualities. started up and flew off like the sturdy 
little aircraft she is.” It was real Seamew 
weather on the Italy and Yugoslav trips— 


bitter cold, low cloud, snow and rain. 


—~ 


Short Seamey 


EFFICIENT 


No special crew for the Seamew, just one engineer 
flying with the pilot. In the modest words of the 
official report: Both the airframe and the engine 


(Armstrong Siddeley Single Mamba) proved trouble-free. 


Designed, tested, 
certificated, quantity 
produced and in 
service within four 


years of its inception. 


The Short Seamew 


ready for service with the Royal Navy 


Short Brothers & Harland Ltd., Queen’s Island, Belfast, N. Ireland | The first manufacturers of aircraft in the world 





WORLD’S FASTEST NAVY FIGHTER, Chance 
Vought’s F8U-1 Crusader is ready for takeoff 
from the carrier Forrestal. Flames shoot out of 
the afterburner an instant before the steam cata- 
pult launches the supersonic aircraft. Powered 
by a Pratt & Whitney Aircraft J-57 engine, the 
F8U-1 won the 1956 Thompson Trophy, ea 
a 1015 mph speed record. Hamilton Standar 
division of United Aircraft Corporation supplies 
vital equipment for the F8U-1, including fuel 
controls and air-conditioning systems. The 
fighter’s two-position wing is in the “up” position 
used for all takeoffs and landings. 


EXPANDING ACTIVITIES have led Hamilton 
Standard to announce plans for new facilities. 
Development and production of rs for 
turbine aircraft are increasing steadily, and the 
backlog of commercial orders for propellers is at 
an all-time high. 


A new 290-acre site near St. Petersburg, 
Florida, has been purchased for the division's 
Florida engineering operation. For some months 
preliminary activities in Florida have been car- 
ried on in rented facilities. 


Hamilton Standard has also announced the 
creation of a new Electronic Department which 
will develop and produce new lines of electronic 
equipment for jet aircraft. 
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Around the World 








QANTAS EMPIRE AIRWAYS of Australia has ordered seven Boeing 
707 Jet Stratoliners equipped with Pratt & Whitney Aircraft JT3 en- 

ines, commercial versions of the well-known J-57. The new jet air- 
finers will enter service in 1959 on Qantas’ route to London and on the 
Pacific route to the United States. 

This purchase brings to 134 the number of Boeing 707s covered by 
contracts or letters of intent to purchase. Seventeen leading world air- 
lines have now ordered fleets of Boeing 707 and Douglas DC-8 air- 
liners equipped with Pratt & Whitney engines. Standard power plants 
for these Boeing and Douglas transports are JT3s and JT4s, commercial 
versions of the ]-57 and the even more powerful J-75 engine. 
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with United Aircraft 
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CANAGA 
OK GAN Group a 


CANADA'S OKANAGAN HELICOPTERS LTD. has accepted S-58 went to work hauling cargo for construction projects in 
delivery of its first Sikorsky S-58, which joins the firm’s fleet the Northern wilderness. The S-58 cruises at better than 100 
of five Sikorsky S-55s and other smaller helicopters. The mph, and can carry a two-ton payload on a 100-mile trip. 


SABENA SETS RECORD 
WITH SIKORSKY S-58s 
Sabena Belgian World Airways, 
which recently received the first 
two of its fleet of 12-passenger 
Sikorsky S-58s, set a new city- 
center to city-center record with 
the two aircraft on October 4. 
They flew from Issy, Paris, to the 
heliport at Brussels in the record 
time of 1 hour, 16 minutes, an 
average of 146 miles per hour for 
the 185-mile distance. Sikorsky 
S-58s also are flying for New 
York Airways. 


UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Connecticut, U.S.A, 
European Offices: 3/5 Warwick House Street, London SW1, England 


PRATT & WHITNEY AIRCRAFT Aircraft Engines (Pease g\ S 
HAMILTON STANDARD Propellers and Jet Aircraft Equipment ej eS = iD) 


SIKORSKY AIRCRAFT Helicopters 
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The finest air 


reconnaissance 


camera available 


today 


for details please write to: WILLIAMSON 


MANUFACTURING COMPANY LTD. 
Photographic Engineers 


Litchfield Gardens, Willesden Green, London, N.W.1o. wane 
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Day in, day out, Boulton Paul Power 
Controls are measuring up to the 
arduous demands of operational use. 
Their high standard of reliability is 
assured by the adoption of well-tried 
mechanisms with a long history of 


trouble-free service. 





BOULTON PAUL AIRCRAFT LTD. 


VER HAMPTON 
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Control under ‘g’ 

The new approved Hymatic Anti-G valves AG5 and AG6, developed 
with R.A.E., improve upon the existing standard AG2 by using air tapped 
from the engine compressor. Weight, bulk and servicing time is thereby 
saved by eliminating storage bottles, ground charging valve and 

separate reducing valve and filter. High or low gradient protection 


up to 8 g can be selected to suit personal comfort. The AG5 weighs 


1.9 lb for supply pressures up to 150 p.s.i. 
The AG6 weighs 2.2 lb for supply 
pressures up to 300 p.s.i. 


Other products, the 

design and precision 

manufacture of which have 
established Hymatic as leading 
engineers in the aircraft equipment 


field, include 


Hot air reducing valves 
Snap jacks and air bottles 
Oil reducing valves 

High pressure relief i alves 
Restrictor valves 

Pressure maintaining valves 
High flow reducing valves 
Non-return valves 


Hymatic 


182 


ING GCORPAN TY LIMNITED, RERBOITOCH, WORCS. 
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% 
A \FREE! offer 


from OUTER SPACE 


Reprints of the whole of the famous Martian series , # 
are now available, free of charge. Just 
send us your name and address on 


your company’s notepaper. xt 


. 


DOCKER BROTHERS - BIRMINGHAM 16 + Tel: EDGbaston 4111 
MANUFACTURERS OF SURFACE COATINGS FOR EVERY PURPOSE + OVERSEAS REPRESENTATION THROUGHOUT THE WORLD 
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More aircraft use 
TEDDINGTON 














More passengers carried—more scheduled flights—increased freight loads 
are but a few of the signs of the continued and growing confidence in civil 
aviation. In line with this picture of expansion, British aircraft create new 
records. This era of continued expansion is built upon a reputation for 
reliability. Teddington Aircraft Controls Limited are suppliers of control 
equipment to every major aircraft and engine manufacturer in Great Britain. 
Today they are extending their range to satisfy the demands of tomorrow. 





TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES Telephone: Merthyr Tydfil 666 


COLNBROOK-BY-PASS, WEST DRAYTON, MIDDLESEX Telephone : Colnbrook 502 
51 BROMPTON ROAD, S.W.3 Telephone : KENsington 4808 


London Offices 


2660 TAA@t mate 





Standard designs 
200’ 0” to 30’ 0” spans 


STEEL ECONOMY 
SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS * OFFICES, ETC. 
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We supply and erect in any part 
of the world. 


uTitity STEEL BUILDINGS ino HANGARS 


GENERAL 





FOR HIRE. Erection masts 30ft. to 120ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


HOBART HOUSE, GROSVENOR PLACE, LONDON, $.W.1 Tel: SLOANE 5259 Cables: Unitstruct, Sowest 
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Attention all 0.03 operators ! 


YOUR SAFETY 


IMPROVE { YOUR SPEED 
YOUR PAYLOAD 


oe TRARSAIR 
D.C.3 UNDERCARRIAGE DOORS 


(A.R.B, and C.A.A, Approved. Patent Pending) 





Now being supplied to: Africair Limited . Africair (Rhodesia) Limited . Air Kruise Limited . Airwork Limited . B.K.S. 

Engineering Limited . Braathens South American & Far East Air Transport A-S . East African Airways Corporation 

Hunting Clan Air Transport Limited . Indian Airlines Corporation . S.A.B.E.N.A. . L.B. Smith Aircraft Corporation 
South African Air Force 


All enquiries to: 


TRANSAIR LIMITED 


CROYDON AIRPORT - SURREY - ENGLAND ~- TELEPHONE CROYDON 7486 - CABLES TEEAY LONDON 














FLIGHT 





OVER HALF 


the turbine powered civil aircraft 


supplied or on order for world airlines 
ARE POWERED BY 


ROLLS ROYCE 


GAS TURBINES 








ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 
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A Team of Huskies 


HAT a fine thing it is, in these perfidious days, to read of a venture like 
Wi: polar operation Deep Freeze; for here are men, aeroplanes and dogs 

working as a finely trained team in the advance towards a worthy goal, 
and not savag:ng their own kind in the political jungle. The Globemasters are 
hauling no drat, grim battalions into battle; no tanks squat like toads in their 
freight-holds. Instead these great machines are laden with materials and supplies 
whereby men may live secure in the blizzard-scourged wastes at the bottom of the 
world. And teamed along with them are Skymasters, Skytrains, Otters and 
assorted helicopters. Even a little Auster is on its way south. 

The task is to establish and to maintain bases for one of the most hopeful 
international projects the world has seen—the International Geophysical Year. 
Heroics have no place in this undertaking : it has been conceived and planned, and 
is now being executed, in the most scientific manner possible. But of adventure 
and courage there is no lack, as this brief, unembellished paragraph from the 
account by our New Zealand correspondent will witness: “The landing might 
easily have had a disastrous sequel, for the temperature of some 58 deg below 
zero caused the R4D’s wheel/ski landing gear to stick to the ice. It took 15 Jato 
bottles to get the aircraft off. The captain of a C-124 orbiting was considering 
a belly-landing in order to provide the crew with living quarters in its hull until 
help could be obtained.” 

Clearly, the lessons of this great enterprise will not all be analysed in the 
laboratory. But not the least of them, we believe, will be a new realization of what 
aeroplanes can accomplish in the service of mankind. 


Stability and Control 


T has not been easy for pilots to relinquish the idea of a mechanical link 
between the control column and the control surface. But, with use, they have 
gradually gained confidence in power-operated controls. Such controls, of 

course, are now commonplace in high-speed aircraft, and to the system has been 
added “autostabilizing” to provide—in layman’s language—artificial rather than 
aerodynamic stability over a limited part of the speed range. 

Failure of, say, an autostabilizer could be as catastrophic as failure of the flying 
controls. Where, therefore, should the limit of reliance on systems be set? If 
the autostabilizers cannot (as is usually the case) be switched-off by the pilot, why 
not extend their limited-speed function to cover the complete flight regime? Why 
not reduce the area—and so the weight and drag—of the fixed tail-surfaces by 
10, 20 or 30 per cent and replace their function by autostabilizer servos? 

This is the concept of the unstable aircraft. There is a case for its acceptance— 
a case based upon improved performance obtained through the logical extension 
and integration of automatic control. This aspect of flying-control science (can 
it still be termed an art?) is discussed on pages 843 and 844. 

Just how far ahead of the production line the industry is thinking can be gauged 
by studying released information on prototype fighters, and then looking, if not 
on the control system manufacturers’ shelves, at least at their display stands and 
test rigs. On these anvils of development, the last vestige of control-circuit linkage 
is being hammered away. It it being superseded by signalling systems better 
suited to the needs of semi-automatic flight control. The pilot’s command is now 
transmitted—by an evolutionary process as logical as that which attended the 
railway signal—electrically through strands of wire: an innovation which provides 
substantial benefits in every respect of control-system engineering. 

The gulf between experiment and practice cannot be entirely explained away 
by the inevitable time-lag that must always occur while new systems are proved : 
rather it is because of the necessity for making such systems inherently reliable 
and certain to “fail safe””—and, having done so, to win the confidence of those who 
are to fly with them. 








FROM ALL 
QUARTERS 


R.C.A.F. Airlift 


ROM November 25 the transport by air of troops and supplies 

for the United Nations force from Naples to the Canal Zone 
has been taken over by aircraft of the R.C.A.F., following the 
expity of the contract between the U.N. and Swissair. The 
roundels on the R.C.A.F. machines have been replaced by U.N. 
markings to avoid confusion with R.A.F. aircraft. 

[Three of Swissair’s six DC-6Bs have been operating under 
contract to the U.N. Between November 14 and 21 they made 
twenty-one return flights between Capodichino, Naples, and Abu 
Sueir, Ismailia, carrying 103,000 kg of equipment and 769 
passengers, including Major-Gen. Burns and Mr. Dag 
Hammarskjéld. The Swiss Government have agreed to bear the 
full cost of the DC-6B airlift, estimated at £100,000. 


French Pilots.jn Israel 

EPORTS that Mystéres flown by French Air Force pilots took 

part in the Israeli offensive against Egypt, and that French 
Noratlas transports were used to drop an Israeli paratroop force, 
were published in several newspapers last week. Reports by 
correspondents of the Manchester Guardian, the Daily Mail and 
Reuters mentioned that after the Sinai campaign French Air Force 
pilots in uniform had been at a “victory party” at a Tel-Aviv 
hotel attended by General Moshe Dayan, the Israeli Chief of Staff. 
On November 23 the Daily Express reported from Dijon, where 
some of the Mystére and Noratlas squadrons are based, that French 
Air Force pilots who had returned there from the Middle East 
said they had carried out operations in Mystére 4s from bases 
near Tel-Aviv and Haifa. It was also reported that the French 
Secretary of State for Air, M. Henri Laforest, told units which 
had served in the Middle East: “The country congratulates you 
on your exploits, but will never know all of them.” 

Both the French Ministry of Defence and the Israeli Govern- 
ment later denied that French pilots flew with the Israeli Air 
Force in attacks on Egypt; but neither French nor Israeli officials 
denied that French pilots had been in Israel during the Sinai 
campaign 


P.1 Production Order 


A* initial production order has been placed by the Ministry of 
Supply for the English Electric P.1. This was stated in a 
written reply given by Mr. I. D. Harvey, Parliamentary Secretary 
to the M.o.S., in the House of Commons on November 26. 

He said it would not be in the public interest to disclose the 
size of the order; but he recalled that a development batch of 
20 P.ls had been ordered in February 1954 and added that 
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HIGHEST THRUST FIGURE yet revealed for any engine in the world 

is the 16,000 Ib (without reheat) of the Bristol Olympus BOI.6, an 

example of which is here seen in its makers’ works. Versions of the 
Olympus are in production for the Vulcan. 


delivery of these aircraft should begin within the next twelve 
months. Materials, jigs and tools for production were ordered in 
November 1955. 


Lester Durand Gardner 


N November 23, Major Lester Durand Gardner, founder of 

the Institute of the Aeronautical Sciences, died in the Pres- 
byterian Hospital, New York, at the age of eighty. Maj. Gardner, 
who was the third American to 
become an Honorary Fellow of 
the Royal Aeronautical Society, 
served in the U.S. Army Air Ser- 
vice during the First World War. 
In 1915 he had become president 
of the Gardner-Moffat Co., which 
later (as the Gardner Publishing 
Co.) published the magazine 
Aviation. When this was sold to 
McGraw-Hill, they continued it 
under this title for many years 
before changing the name to 
Aviation Week. It was in 1932 
that Maj. Gardner founded the 
Institute of the Aeronautical 
Sciences, and he directed its acti- 
vities until his retirement in 1946. 
He also founded the Aeronautical 
Archives, a museum attached to 
the Institute, and he was a well-known figure at international 
aviation congresses. 

An indefatigable worker for aviation, Lester Gardner was active 
right up to last year, campaigning to raise $500,000 to establish 
the Jerome C. Hunsaker Chair at Massachusetts Institute of 
Technology, which had in 1954 established the Lester Durand 
Gardner Scholarship Fund. 


Drop Goes the Weasel 


ON November 20 the advance party for the South Pole base 
camp of the United States Antarctic expedition landed at the 
Pole in two R4D Skytrains. Two hours later a C-124 Globemaster 
dropped supplies, including a Weasel snow vehicle—which was 
driven away within five minutes. Then the advance party of 
eight, with eleven dogs, a sledge and 30 days’ supplies, established 
a temporary camp. 

Five days afterwards, on November 25, Sgt. R. Patton of the 
U.S.A.F. made a parachute descent—the first of its kind at the 


Maj. Lester Gardner. 


GETTING TO KNOW IT: U.S. Navy pilots are now being trained to 

fly the Chance Vought F8U-1 Crusader, shortly to go into carrier 

service. The first 15 pilots recently completed a familiarization course 

on the cockpit, fuel system and J57 engine at the makers’ Dallas, 

Texas, plant. This supersonic naval fighter’s development period has 
been remarkably short, even by American standards. 
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HELMETED HEADS—of Bismarck, atop his memorial at Detmold, 
Germany, and of the pilot of a Swift F.R.5. The aircraft belongs to 
No. 79 Sqn.; also flying Swifts in Germany is No. 2 Sqn. 


South Pole—with spares for the Weasel, which had broken down. 
After the other sixteen men of the base construction team had 
been flown in, the U.S.A.F. were to resume the dropping of 500 
tons of supplies and equipment for six huts and a power house. 
An illustrated report of the preparatory phases of Operation 
Deep Freeze appears on pages 848-849. 


Royal Australian Journeys 


IRCRAFT of the Royal Australian Air Force and Royal Aus- 
tralian Navy have been used by the Duke of Edinburgh for 
his journeys in Australia. On November 22, when he opened the 
Olympic Games in Melbourne, the Duke was flown there in an 
R.A.A.F. Convair from Canberra. On the the previous day a 
Dakota of the R.A.N., escorted by Sea Furies, took him from 
Canberra to the Naval Air Station at Nowra, 90 miles south-west 
of Sydney, where the Duke saw some of the work of the school of 
aircraft maintenance and the joint anti-submarine school of the 
R.A.N. and the R.A.A.F. Then he flew by helicopter to inspect 
air and naval installations at Jervis Bay before returning to 
Canberra. 


M.o.S. Appointment 


[= was announced by the Ministry of Supply last week that Dr. 
A. W. Lines, B.Sc., Ph.D., Dip.Ed., A.Inst.P., had been pro- 
moted to deputy chief scientific officer and appointed Senior 
Superintendent of the Research and Assessment Division, Guided 
Weapons Department, Royal Aircraft Establishment, Farn- 
borough. 


Exports Excelsior 


DURING the first ten months of this year exports by the 
British aircraft industry totalled nearly £89.4m, a figure well 
above the total for the whole of last year, £66.2m. Complete air- 
craft shipped overseas have accounted for £62.7m of this year’s 
exports so far, and engines for nearly £22.8m. 


More about the SeaMaster 


URTHER information on the loss of the second prototype 

Martin P6M SeaMaster over Delaware Bay on November 9 
(reported in Flight for November 16) indicates that the aircraft, 
at 21,000ft and flying level at 540 kt after slowing down from a 
higher speed, went into a tight loop despite “full opposite control” 
by the pilot. According to a U.S. Navy spokesman, the Sea- 
Master was subjected to 9g before disintegrating. All four 
members of the crew escaped by parachute. 

The evidence bears some resemblance to that concerning the 
loss of the first prototype a year ago; in that case, however, the 
wings were subjected to 9g by a control failure which caused a 
sudden outside loop. 


Helicopter Accident Inquest 


WHEN the inquest on Mr. P. S. Brierley, pilot of a Hiller 360 
helicopter owned by Fison-Airwork, Ltd., which crashed on 
November 20 near Cambridge, was held at Grantchester on 
November 23, a verdict of accidental death was returned. 

The jury were told that the “breakage of a driving shaft” caused 


the crash and Mr. J. G. Goulding, senior investigating officer of the 
Ministry of Transport and Civil Aviation, said in evidence that 
nothing had been revealed so far to place blame on faulty material 
or workmanship. 

“The fault could not reasonably have been discovered in the 
course of regular servicing and inspection,” he added. “The 
makers of component parts placed full reliance in the shaft. Its life 
is limitless in this type of helicopter. We have got quite a lot of 
work ahead of us, which entails the most minute investigation, 
before we can arrive at the cause of the break.” 


The Amazing Trident II 


OME new—and remarkable—disclosures and claims concern- 

ing the S.0.9050 Trident II are made by Ouest Aviation. By 
virtue of its particular type of powerplant, the makers state, this 
mixed-power intercepter can effect a high-altitude interception 
in a brief space of time and at a short distance from base, or it 
can be used for “fairly long patrol flights,” followed by a super- 
sonic attack. 

The rocket motor is a twin-barrelled SEPR and the tip-mounted 
turbojets can be two Armstrong Siddeley (Marcel Dassault 
Viper MD.30s, two normal Turboméca Gabizos or two Gabizos 
with afterburners. The weight break-down is: weight empty, 
equipped, 5,788 lb; pilot, 242 Ib; armament, 330 Ib; fuel and 
oxydizer, 4,995 lb; gross weight, 11,355 lb. Armament consists 
of one air-to-air missile, carried under the fuselage. Rate of 
climb is exceptional and the machine is said to be capable of 
reaching 50,000ft in 2 min 30 sec from “brakes off.” At the 
present time its ceiling is limited only by the pilot’s vulnerability 
at extreme altitude. The most highly developed version is 
expected to attain a Mach number superior to 2. 

One of the chief advantages of the aircraft, the makers claim, 
is its ability to operate from makeshift strips of small dimensions. 
Surprisingly enough, the landing and take-off runs are said to be 
less than 550 yd and landing speed is claimed to be “in the 
neighbourhood of 100 knots.” 


IN THE FAMILY: A prominent personality in the Hawker Siddeley 
Group, Sir Sydney Camm, Hawker director and chief designer, recently 
visited the Avro factories in the Manchester area. In this group in the 
research department are (facing camera, left to right) Sir Roy Dobson, 
Avro managing director; Sir Sydney Camm; Mr. J. A. R. Kay, Avro 
general manager; and Sir William Farren, technical director. 
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C. of A. Flight Testing 


R.Ae.S. Section Lecture by Mr. 


D. P. Davies, D.S.C., 


Chief Test Pilot, Air Registration Board 


HERE was standing-room only in the Library at 4 — 
Place on the evening of November 20 when ‘Me D P. Davies, 
. chief test pilot of the Air Registration Board, oe his Royal 
Aeronautical Society section lecture “C. of A. Flight Testing.” In 
the seven years Mr. Davies has been chief test pilot of the A.R.B. 
he has been responsible, under Mr. R. E. Hardingham, for assess- 
ing in flight the airworthiness of every new British civil aeroplane 
and its variants. He has, incidentally, made a point also of keeping 
closely in touch with military testing. Because there are as many 
opinions as there are pilots about such things as flight deck layout, 
control forces, and so forth, no attempt can be made to cover them 
with precise requirements; to do so would merely be to stifle 
progress. It is on such points of issue (they have come to be 
known as “problem areas”) that Mr. Davies inevitably holds 
strong views. 

It was not easy, Mr. Davies began, to separate the list of 
“problem areas” into those which concerned the A.R.B. only and 
those which concerned the constructors only; most were the joint 
responsibility of both, but there were some which worried the 
A.R.B. particularly. 

Flight Deck Layout: It was his opinion that the airline captain 
should be given no more than the primary flying controls and 
trimmers, brakes, steering, flight instrument panel and primary 
powers, controls and indicators. All the rest of the engineering 
should be given to the engineer, and all the secondary aircraft con- 
trols to the second ilot. The engineer should have a “properly 
equipped station.” e difficulty here had arisen because of the 
differences between minimum and operational flight crews. “An 
aircraft should be designed | not for a minimum flight crew, but for 
the operational flight crew.” It was of academic interest only that 
large aircraft could be ferried by two pilots, and attempts at two- 
crew layouts had resulted in a generally unsatisfactory operational 
layout. He “viewed with suspicion” the tendency to reduce crew 
number and the corresponding increase in work load. 

Engine Acceleration: The requirement for a _ five-second 
acceleration from flight-idling to full power was no problem on 
piston engines, but it had become one on turbines. The difficulty 
lay in judging whether the five-second acceleration r.p.m. value 
was a fair flight-idling r.p.m. “Often it is not, and it is embarrass- 
ing to maintain down to touchdown, yet dangerous to give up too 
early in case of the need to baulk.” If the solution was to be 

“disposable drag”—air brakes, flaps, etc.—it must be instantly 
disposable, preferably automatic with throttle opening. 

Control of Reverse Thrust: The system whereby reverse thrust 
was selected by an upwards and rearwards movement of the 
throttles was “acceptable but clumsy.” A simpler “straight- 
through” control was needed, yet with safeguards against mal- 
functioning. This was difficult to engineer safely, but if it could 
be done it might help to alleviate the engine acceleration problem 
previously mentioned. 

Rate of Roll: This was a difficult requirement to interpret. In 
all cases the time to reverse a 30 deg banked turn from a steady 
turn one way to the 30 deg mark the other way was measured. 
The limit established was 11 seconds for the take-off case and 
seven seconds for the landing case. This was simple and “got to 
the heart of the problem”—the ability to clear obstacles or to 
correct lateral displacement before touchdown. The time values 
quoted were for the biggest aircraft: obviously, with the smaller 
aircraft, he would expect rates of roll to be much higher. 

Stick Force per g: “A very controversial point.” The plot of 
structural failures against stick force-to-proof showed that for 
values up to 40 lb failures could be expected; above 60 Ib failures 
rarely occurred. 60 Ib had therefore been chosen. It was very 
difficult to get pilots to agree to these values. Firms’ aero- 
dynamicists “were always telling me” how stick force per g varied 
with c.g., weight, altitude and so on, a variation of 9 to 1 between 
forward and aft c.g. coming out of their calculations. In practice, 
however, by the time the controls had been developed the ratio 
was more like 3 to 1—60 lb to proof at aft c.g. and 180 Ib at 
forward c.g., which was heavy but acceptable. 

He had been attacked quite strongly about the checking of 
baulked landing performance from just above runway level in 
ground effect. His contention was that a baulk from the runway 
was one of the pilot’s basic manoeuvres, and results on some air- 


craft had shown characteristics in ground effect which did not 
appear in free air. 

Control Feel: On this Mr. Davies said “that the most significant 
thing in flying was the feel the pilot had through his controls of 
the loads on the airframe.” Elevator needed the most attention : 
the best system, if power was necessary, was q-feel, with low 
friction and small starting loads. Springs with high break-out 
force were “quite definitely out” for the elevators. Ailerons and 
rudder were only slightly less important. The present stall- 
warning requirement was for a minimum margin of five per cent; 
he preferred ten per cent. The Comet 2 at 12 per cent was “very 
satisfactory.” The stick-shaker was in his opinion by far the best 
artificial warning device. 

Stalling: “If I had to pick one problem that causes more trouble 
than any other, this would be it.” One of the difficulties was that 
few constructors explored the stall fully before the aircraft was 
offered for certification. The investigations were then carried out 
in the usual manner and “occasionally we all got a nasty surprise.” 
Because design for good stalling qualities cut across designers’ 
other plans they tended to “let the stall go and see what comes out 
in the wash.” 

On the question of “handling scatter” (as between prototype 
and production aeroplanes) the lecturer said it was advisable to 
ensure that the prototype should not turn out to be the best of 
its type ever produced. Manufacturing tolerances in the control 
system and surfaces should be very mon 3m controlled. About 75 
hours of certification flying were needed on handling, plus extra 
for the “twiddly bits”—autopilot, Zero Reader, night flying, etc. 
One could not lay down the law or argue with experienced con- 
structors unless one had a reasonable amount of flying time on the 
type. 

Since crosswinds could never be “whistled up” on the day 
scheduled for tests it was advisable from the start of trials to record 
surface wind speed and direction on all take-offs and landings. A 
point that pilots often tended to overlook during handling per- 
formance trials was functioning. “One example which both the 
company’s pilot and myself completely missed was a flap exten- 
sion time from approach to landing settings of about 22 sec: the 
aircraft had virtually come to rest before full flap was finally 
achieved.” 

Mr. Davies’ final point concerned stability and controllability. 
He made a plea for good stability to be built into an aeroplane, 
and then, if necessary, for the controls to be boosted, assisted or 
spring-tabbed for controllability. “To give a pilot a decent 
aeroplane, which is one of our r msibilities, we should give him 
stability, controllability, a’ good fig ht deck layout, a comfortable 
seat—and we’re home and dry 

In the discussion the A... of control forces was again 
raised. Might not smaller aircraft flown by comparatively inex- 
perienced pilots need lower forces—say 40 lb to proof? The reply 
was that you could not train a pilot not to pull back in an emer- 
gency—you must cater for the condition where the pilot was out 
of control, not in control. A force of 60 Ib, in Mr. Davies’s opinion, 
was “rock bottom.” (Here it was pointed out by someone that 
equivalent loads for the Oxford and Anson were 80 or 90 Ib, a 
fact which tended to dispel any illusions about the speaker’s 
preference for high stick forces.) 

On the subject of the stall the speaker himself asked a question. 
Had anyone had experience of stalling a delta? What happened if 
you pulled the pole right back on its stops? American expressions 
like “deep stall” and “super stall” meant nothing. The replies 
appeared to strengthen the speaker’s concern at the fact that there 
seemed to be no physical quality about the delta which gave the 
pilot due warning of an oncoming stall. 

What were the speaker’s views on the airline pilot’s respon- 
sibilities regarding R/T and navigation? He did not think that 
any large aircraft with passengers on board should be flown with 
less than two pilots, a flight engineer, a radio officer, and a 
navigator. What were the speaker’s views about relaxation of 
the requirements for engine fire-extinguishing systems? He replied 
that he knew the aircraft to which the questioner was referring, 
and that “if I had an engine fire on that aircraft, knowing the 
record of its engines, I would regard it as though the wing had 
come off and there was nothing I could do about it anyway.” 
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ALOUETTE II 


Details of a Successful French 
Turbine-powered Helicopter 


"THE rotary-wing experience of Sud-Est Aviation 
dates back as far as 1934, when the Cierva C.30 
Autogiro was built in quantity by this nationalized 
company. This design was followed by the C.301 and 
C.302 developments and by several other prototypes, 
and in 1945 the organization embarked on helicopter 
design and construction. The first efforts were the 
S.E.3000 (a development of the German Fa 223) and 
a small prototype, numbered S.E.3101, which was 
the first French helicopter to fly after the war and 
which led to the decision to design a new machine, 
the S.E.3120 Alouette I. Early in 1953 the Alouette I 
had passed all official type approval tests and had 
established eight French records and six world records, including 
the closed-circuit distance record of 777 miles. French develop- 
ment of the small gas turbine encouraged Sud-Est to fit the pro- 
duction version of the Alouette—the S.E.3130 Alouette II—with a 
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powerplant of this type, which, it was clear, would greatly enhance 
the machine’s potentialities and performance. The Alouette II 
flew for the first time on March 12, 1955, and on June 6, 1955, 
set up a new world altitude record for helicopters by reaching 
26,93 2ft. 

The Alouette II is a five-seater with a single main rotor driven 
by a Turboméca Artouste II gas turbine developing some 400 h.p. 
The cabin is in the form of a large, smoothly contoured enclosure, 
having two large doors and affording an excellent field of view. 
The entire cabin assembly (floor and canopy) can easily be separ- 
ated from the remainder of the aircraft. The removable centre 
and tail sections are truss-type structures of steel tubes, upon 
which the power unit is simply installed. Skid landing gear is 
secured to the centre section and small wheels on the skids faci- 
litate ground manceuvring. 

The three-blade main rotor has metal-covered blades, hinged 
vertically and horizontally and capable of being folded. The 
Artouste II drives a planetary-type gear-box through a main shaft 















S.E.3130 ALOUETTE I! 
(One Turboméca Artouste I!) 

Main rotor diameter, 33ft 6in; fuselage length, 31ft 10in; empty weight (standard 
version), 1,810 Ib; gross weight, 3,300 ib; ceiling without ground effect, 1,600ft; 
ceiling with ground effect, 4,100ft; service ceiling, 9,500ft; maximum speed, 95 kr; 
cruising speed, 92 kt; normal endurance, 3 hr 15 min. (Performance figures relate 
to the gross weight of 3,300 Ib; at a weight of 3,000 Ib the ceiling with ground effect 
is as much as 8,500ft, and the service ceiling 13,100ft.) 





rotating at 5,680 r.p.m.; the gear-box reduction ratio is approxi- 
mately 16:1. At the lower end of the main gear-box is the take- 
off drive for the tail rotor, from which point a torque shaft runs 
to a small gear-box, which itself supports the tail rotor and houses 
its pitch-change mechanism. 

Although the Artouste II has a maximum power rating of some 
400 h.p. and a maximum continuous output of 320 h.p., the lower 
figure is not exceeded in temperate climates to ensure durability, 
though in the tropics flight performance can be maintained by 
using the excess power available. Fuel is contained in a single 
tank of 126 gallons capacity. 

Equipment and installations are provided to permit the Alouette 
II to function in several réles as required, e.g., passenger transport 
(pilot and four passengers), freighter, aerial crane, agricultural air- 
craft, escort for tanks and aircraft carriers, trainer, rescue, ambu- 
lance (two stretcher cases and two sitting casualties), etc. The 
machine has already been ordered in quantity by the French 
Government and has been adopted by, or is being very seriously 
considered by, a number of operators in other countries. 

An order for three examples was recently placed on behalf of 
the Portuguese Air Force and a much larger contract from this 
source is expected. An American tour by an Alouette is in view, 
and it is reported that the Republic Aviation Corporation is 
interested in the machine, as it is in the Caravelle jet transport. 
It is further reported that the Swiss Government plans to buy two 
or three Alouettes following recent evaluation tests. 

Brief details were given in our “Helicopters of the World” 
special issue (November 2 last) of a further development, desig- 
nated S.E.3150. This will be a seven-seater and will have a 
covered-in tail-boom structure. Cruising speed may be increased 
by as much as 12 m.p.h. 





UPPER WINDS AND THE LG.Y. 


AMONGST the scientific equipment carried by the Magga Dan, 
which sailed from London on November 15 with the British 
Trans-Antarctic Expedition aboard, is the Decca Windfinding 
Radar W.F.1, described by its manufacturers as the first radar 
specifically designed for the observation of upper winds. It will 
be used by members of the expedition during their research work 
at Halle Bay for the International Geophysical Year, one of the 
projects for which is the measurement by upper air stations all 
over the world of wind velocities from the earth’s surface up to 
100,000ft. 

The prototype W.F.1 underwent intensive operational trials 
during the international radiosonde evaluation organized by 
the World Meteorological Organization, at Payerne, Switzerland, 
in June this year, when ascents were made to more than 90,000ft. 
Since then, Decca engineers have worked against time to complete 
the first production model in readiness for the expedition, 
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ALPINE ALOUETTE: The capabilities of the Alouette |1, described on the previous page, are illustrated in the above photographs of recent 
alpine rescue tests at Wallberg, Upper Bavaria. Right, the operations are discussed by the district leader of the Bergwacht (voluntary 
mountain-rescue organization); a medical officer of the Bundeswehr, Col. Gétzl; and the French crew. 


HERE anno THERE 


C-130s for the U.S.A.F. 


DELIVERIES of the Lockheed C-130 
Hercules, the first turboprop transport air- 
craft to be used by the U.S.A-F., are due 
to begin early next month to the 463rd 
Troop Carrier Wing of the 18th Air Force, 
Tactical Air Command, at Ardmore A.F.B., 
Oklahoma 


No Private Airlift 


ON November 19 the Royal Aero Club 
advised 30 of its members who had volun- 
teered to fly their own aircraft to Austria 
and bring back Hungarian refugee child- 
ren that their services would not now be 
required, owing to the large-scale airlift 
which had been organized. 


A.B.A.C. Century 


WITH the enrolment of the Tiger Club 
as am associate member, the number of 
member-clubs of the Association of British 
Aero Clubs and Centres has reached the 
record total of 100. The pre-war maximum 
was 73 active clubs, and the current num- 
ber has grown over the past ten years 
from 36. 


Long Weekend 


AN announcement by the U.S. Air Force 
from Baltimore last Sunday said that a B-52 
had been airborne for 324 hours during the 
weekend. The aircraft covered 17,000 
miles and, according to a Strategic Air 
Command spokesman, was refuelled 
“several times.” It was one of eight B-52s 
making simulated nuclear-bomb attacks in 
the area of the North Pole. 


Rebuilding Through Music 


HER ROYAL HIGHNESS the Duchess 
of Gloucester attended a concert at the 
Lyceum Theatre, London, on November 
26, which raised £2,000 towards the cost of 
rebuilding the “oranges and lemons” 
church of St. Clement Danes. When com- 
pleted, the church will house ten Books of 
Remembrance commemorating more than 
125,000 men and women who lost their 
lives while serving in the Commonwealth 
air forces in and between the two world 
wars 


Atomics Explained 

A SERIES of courses designed to inform 
government officials, business executives 
and non-technical industrialists of the 
nature and potentialities of atomic energy 
is being held in Paris from January 13-26 
next year. The general title is Atomic 
Energy Courses for Management, and full 
details can be obtained from the director, 
R. Maxil Ballinger, 145 East 49th Street, 
New York, 17, or Boite Postale 169, Paris 


16. Seven big U.S. industrial organizations 
interested in nuclear-power development 
are named as sponsors of the programme. 





ABOUT GUIDED MISSILES 


RINCIPALLY by reason of 

security restriction, information 
about guided-missile developments 
is apt to appear in small quantities 
at irregular and infrequent intervals. 
Yet close and expert study reveals 
that, in the aggregate, very much 
more has been (and can be) disclosed 
than might be imagined. Just how 
much will be apparent from next 
week’s issue of Flight, which will be 
a special guided-weapons number. 
The work of every nation engaged 
on missile development will be re- 
viewed; and we can claim that never 
before has any journal presented 
such a comprehensive appraisal of 
every type of missile known to be 
under development. In addition, 
design, development and _ trials 
methods will be discussed. 
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Favoured Forty 


IN looking back over the records of B-47 
production (the last of the U.S.A.F. order 
was delivered a few weeks ago) Boeings 
found that, in the five-and-a-half years 
since the first of over 1,300 the big 
bombers was wheeled out from the Wichita 
plant (numerous others have been built 
elsewhere), a total of exactly 40 “non-mili- 
tary persons” were authorized by the 
U.S.A.F. to make flights in them from 





MEMBERSHIP CARD of the Stratojet Club 

(see paragraph above); with it goes a gilt 

B-47 lapel badge. On the right—a 1954 

flashbock—Member Maurice Smith boards 

a 8-47, watched by test pilots Rod Randall 
(left) and Maurice Norum. 
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Wichita. Now each of the 40 has been 
made a member of the “Stratojet Club.” 
Among them is the Editor of Flight, who 
was authorized to handle the controls of a 
B-47 and contributed an “in the air” article 
to our issue of August 20, 1954. 


Polish Prototypes 

A REFERENCE in the article, by J. B. 
Cynk, on “Polish Aircraft Development,” 
to the C.S.S.10a (Flight, November 16, 
page 780) should have read: “. . . ered 
by a Walter Mikron III engine of 65 h.p. 
The second prototype, known as C.S.S.10c, 
was fitted with a 105 h.p. Walter Minor 
4/Ul ~ Only the prototypes were 


Photographic Christmas Gifts 


OUR associated journal Amateur Photo- 

her is publishing a special Christmas 

ts Number on December 5, which 

will include much useful information on 

choosing photographic goods as gifts, as 

well as many practical articles on Christ- 

mas photography. Copies, price Is. 3d. 

as usual, are obtainable from all newsagents, 

or direct from Dorset House, Stamford 
Street, London, S.E.1. 
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We do not believe in short cuts. There is no 


Magic in our method, no mystery in 

our formula for progress in the air. To 
meet a set of known requirements 

we design an aircraft engine. Then, 
meticulously and with constant 
re-examination of our thinking and its results, 
we test it. When, and only when, its 
practicability is proven beyond doubt, we 
extend its performance and scope 

by continuous, painstaking development. 
Simple as it is, this attitude of mind 

has yielded such engines as the Sapphire 
series, now powering thirteen of the 


world’s most formidable front-line aircraft. 


aah 


SIDDELEY 


| 





* 


ON JULY 4th, 1936... 


the first of the famous Short “ Empire” flying-boats 


down the slipway. A gentle ripple ran across the 
vay waters ‘Canopus was christened, destined 
ng and distinguished career. In service with Imperial 
ort “ C™ class flying-boats pioneered through 
Australia, the Far East and started experimental 
itic services, for which the larger “G~ class 
were intended 
the later Short flying-boats were powered by 
at departed boldly from conventional designs, 
1 sleeve-valve mechanism. Early experiments 
d McCallom in 1909 and at the Royal Aircraft 
1916 had already shown that the single sleeve- 


a possible alternative to poppet valves. But it 


Bristol Perseus, the world’s first sleeve-valve aero- 


if pays To consult 
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engine to go into production, that finally established in 1932 
the practical advantages of sucha valve mechanism. Particu- 
larly notable were the reliability of the new valves and the 
very low fuel consumption of the engine. The Perseus VIII 
had a maximum power of 810 b.h.p. at 2525 r.p.m. with a 
weight of 1060 Ib. Production series re-engined a squadren of 
Vickers Vildebeesies and were later fitted to the Skua, Roc 
and Lysander. The Perseus paved the way to larger engines 
and the value of the sleeve-valve principle was conclusively 
demonstrated in the Bristol Hercules and Centaurus 


Among the many problems in the development of to-day’s 
advanced aero-engines there are often questions concerning 
efficient lubrication and fuelling. The Esso research 
organization has unrivalled experience in this field, always 
available to all designers and technicians. 


ON ALL FUEL AND LUBRICATING PROBLEMS 


LEUM COMPANY LIMITED, 36 QUEEN ANNE'S G 
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to operate the primary control surfaces has quickly been 
followed by the inclusion of more hydraulic and more elec- 
tronic mechanism in the primary control circuit. To stabilize 
the aircraft in regions of its speed range where the pilot is unable 
to anticipate and correct yawing and rolling oscillations that occur 
—particularly under conditions of high speed and high altitude 
where aerodynamic damping is low—one or more autostabilizers 
may be required. Alternatively, a sophisticated autopilot may be 
used which combines in one source both the function of relieving 
the pilot in flying a steady course at a level altitude and supplying 
low-amplitude short-term stabilizing corrections. 

Operation of aircraft at very high speeds leaves little margin for 
any kind of error if the aircraft is to function efficiently in the réle 
for which it was designed. An increasing use of automatic control 
is inevitable, not only for the supersonic fighter already largely 
endowed in this way, but for the civil airliner soon to be treading 
on the sonic threshold. From a simple flying aid, the autopilot 
has become a device which—even if it cannot out-think the pilot 
—is a better sensing servo-mechanism capable of performing any 
of his functions more efficiently. 

The present state of the flying control art is perhaps best illus- 
trated by considering a physical example. The F-104 Starfighter 
was designed from its conception (reports our contemporary 
Aviation Week) to incorporate stability augmentation on all three 
control axes. It is typical of modern fighters in that autostabiliza- 
tion is not essential—although convenient—over the greater part 
of the speed range, and only absolutely necessary in order to take 
advantage of speed capabilities (in the case of the F-104) in excess 
of Mach 1.5. 

“Essentially,” says Aviation Week, “the stability augmentation 
system [of the Starfighter] is the two inner of the four [servo] loops 
of an automatic flight control system, being the loop for the control 
surface positioning and body stabilization about its own axis. The 
two outer loops—attitude stabilization (relation of the aircraft’s 
position to earth) and flight control (navigational tie-in)—the 
autostabilizer manufacturers feel could be added to the current 
system to provide both stability augmentation and automatic flight 
control (autopilot), without too great a structural and systems re- 
vision, and less weight than two separate systems.” 

By projecting the use of autostabilization from the start of the 
design, this advanced aircraft bears the first light stamp of the 
fully integrated control concept. There is no gainsaying that such 
systems are “just around the corner”; they represent the obvious 
next step in flying control engineering. The logic of the integrated 
system has been well argued by Mr. R. Hadekel, one of the leading 
British flying control engineers, in his paper Integrated Control 
Systems for Aircraft, which was presented at the Society of Auto- 
motive Engineers Aeronautic Meeting in Los Angeles last October. 

“Until recently,” said Mr. Hadekel, “the three problems— 
powered actuation, artificial stabilization, and automatic flight 
control—were dealt with quite independently. Logically, how- 
ever, it is obvious enough that they are but different aspects of a 
single overall problem—that of controlling an aeroplane. The 
optimum solution to most engineering problems is nen always 
the solution which is dictated by the logic of the problem itself, 
and in the present case this means a single system in which are 
vested all the control functions. These functions can be per- 
formed with the maximum of efficiency and the minimum of 
hardware.” 

The essentials of an integrated system were explained by the 
author as being automatic flight control and artificial stabilization. 
Both begin with sensing instruments which detect any departure 
of the aircraft from the desired path and the desired state of 
uniform oscillation-free motion. These instruments are the essen- 
tial source of information for any automatic system, and they may 
be of many kinds, including gyroscopes, aerodynamic sensors, and 
radio apparatus. The information produced by these instruments 
is fed to a central control device which is perhaps most aptly 
described as a computor, and which, on the basis of that informa- 
tion, determines the control surface movements (and possibly 
movements of other control organs such as engine throttles) re- 
= uired to damp out oscillations and to maintain the desired path. 

¢ computor sends out suitable signals to the actuators which 
operate the control surfaces, which are moved by the desired 
amount. 
“So far so good,” said the author, “but we have not yet abolished 


MY | ‘HE acceptance in recent years of hydraulic and electric power 


Members of the Hawker Siddeley Group 
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A near approach to the fully integrated control system—the 
Lockheed Starfighter. 


Black Box 
Flying Controls 


Integrated Systems Reviewed 


the pilot, and he too must be given his say, and allowed to fly the 
aeroplane when he must, or when he wishes to. Hence he too 
must be allowed to send signals to the actuators, or, putting it 
the other way round, the system must be capable of accepting 
demand signals from the pilot as well as signais from the instru- 
ments-computor set-up.” 

Mr. Hadekel put forward three main ways in which this might 
be done. One solution was to arrange the actuator to accept at will 
either signals from the pilot or signals from the computor. But 
this, he said, was an incomplete solution, since it failed to give 
artificial stabilization while under the pilot’s control. This short- 
coming could be a considerable embarrassment if manual control 
were used in that part of the flight envelope where stability aug- 
mentation was an essential need; but the arrangement was con- 
sidered by the author to serve as a useful emergency system. 

More satisfactory integrated systems are those where the 
actuator is arranged to accept either signals from the computor 
only, or signals from the pilot and computor together; or the com- 
putor may be arranged to accept signals from the pilot when 
required, and re-interpret them before passing them on to the 
actuators. 

If, in the former case, the pilot’s signals still travel through 
the computor (which superimposes some stabilizing signals), the 
difference in these two systems becomes one of degree only. 
Nevertheless, stated the author, it is quite an important difference. 
Where the pilot’s signals are re-interpreted before being trans- 
mitted to the actuators, the computor usually passes on the pilot’s 
signals—as expressed by motions of the control column and rudder 
pedals—not as demands for given motions of the control surfaces 
but as demands for given manceuvres of the aircraft. “The 
result,” said Mr. Hadekel, “is that the aerodynamics of the air- 
craft can largely be swamped, and that piloting becomes much 
easier and more accurate”—a state of affairs that has been aptly 
described as “the autopilot doing most of the thinking for you.” 

The design and functioning of the instruments and computor 
were not discussed. For present purposes, the lecturer said, they 
must be regarded as black boxes which receive certain signals from 
various instruments [the autopilot, autostabilizer and possibly the 
feel system] and also from the pilot via the control column. The 
signals are interpreted, mixed and sent out as signals demanding 
corresponding travels of the actuators. 

Dealing with the construction of the actuators as determined 
by the problem of integration, Mr. Hadekel said: 

“At the present time there appears to be no tendency to depart 
from the established hydraulic cylinder and valve type of actuator 
{as shown in Fig. 1]. In its simplest form this may consist of a 
moving cylinder with the valve mounted on it [Fig. 1 (a)], but in 


Fig. 1A. Moving-cylinder actuator with automatic valve follow-up. 
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Fig. 1B. Fixed cylinder actuator with follow-up by differential lever. 
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BLACK BOX FLYING CONTROLS... 


fact there is much to be said for the fixed cylinder and valve 
construction [Fig. 1 (b)], even though this requires a mechanical 
differential lever. [This is required to ‘follow-up’ the valve, and 
close off the ports when the required surface deflection has been 
reached.} With all-electric control the fixed cylinder and valve 
would be chosen as a matter of course.” [The screw-jack type of 
control has now been generally superseded—its dynamic stiffness 
may frequently be little superior to that of the piston-jack flying 
control, which has generally proved adequate in resisting flutter. 

Ed.] 

“Control systems based on individual locally driven variable 
delivery pumps,” the lecturer continued, “are still current, and no 
doubt are perfectly sound technically; with powers going up to 
20 h.p. and more per actuator, however, electric drive of the pump 
may well be prohibitively heavy.” He advocated air turbine drive 
as a possible lighter aidien—e novel application in this field. 
Electric servos (e.g. amplidyne drives) have not made any head- 
way: response is their chief limitation and their weight is high. 
Electro-mechanical servos (e.g. a constantly running motor with 
an infinitely variable gear or clutch) may not be unattractive but 
have not, as far as he knew, been developed for control actuation. 

Summarizing the essential difference between an ordinary 
powered control actuator and an actuator for an integrated system, 
the author said that the latter must be controllable by a computor. 
It must therefore understand the computor’s language, which is 
electrical in the present state of the art, and no doubt likely to 
remain so. The control valve must therefore respond to electrical 
signals, i.e., it must be driven by some form of torque motor. 
Furthermore, the actuator must usually report its position back 
to the computor, and must therefore be fitted with some electrical 
position pick-off device—potentiometer, synchro, or anything else 
that will do the job. This however is a matter of convenience and 
not of absolute necessity, as it is quite conceivable to have open- 
loop control of the actuators, for instance by arranging the com- 
putor to move the valve by an amount proportional to the required 
rate of movement of the control surface; in practice such a control 
would be rather crude, but it could be refined by using velocity 
feedback from the actuator; other forms of feedback, such as force 
or acceleration, are also conceivable.” 

In the system outlined previously in which the actuators can 
accept signals either from the pilot or from the computor, the 
author went on to explain that a simple arrangement can be 
obtained by conveying the pilot’s signals mechanically through the 
usual control linkage, which is effectively disconnected with the 
auto-pilot in control. [A possible way of doing this is shown dia- 
grammatically in Fig. 2.] The mechanical error signal [the com- 
parison of input and output displacement—at rest the error is 
zero] is derived either by using a moving cylinder arrangement, or 
by using a differential lever. When the backlash device is closed 


Fig. 4. The control linkage from the stick and computor-controlled 
torque motor each operate pilot valves. They can be differentially 
switched to operate the main valve. 
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Fig. 2 (left). Here the actuator contains a backlash 
device, which is closed up to receive mechanical signals 
from the control column 
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Fig. 3. A system whereby auto- 
stabilizer signals can be superimposed 


on the pilot's commands. FEEDBACK 


LINKAGE 


(e.g. by a solenoid) the valve is directly connected to the mechanical 
linkage, the resisting force of the torque motor being too small 
{the force demanded to displace the valve may be of the order 
of half a pound] to affect the pilot’s feel or movements. With the 
backlash device open, the torque motor is in full control. If the 
stick is held fixed at the trim position, the amount of backlash 
provided determines the maximum control surface movement 
which the auto-pilot can produce, since beyond the limit of the 
backlash the mechanical feedback would operate to reset the valve. 

Another possible arrangement is shown in Fig. 3. Here the 
mechanical li ¢ is attached to the torque motor body. When 
the torque motor is locked solid at “A” and the backlash at “B” is 
also locked out, the pilot is in control through the mechanical 
linkage. With “A” and “B” unlocked the torque motor is in 
control, but the movement it can produce is again limited by back- 
lash at “B”. With “A” unlocked and “B” locked, it is possible to 
use the torque motor to add stabilizing or “damping” signals from 
the computor to the pilot’s demand signals. 

The control valve may have to handle powers upwards of 
20 h.p., and under such conditions it is usually preferable to have 
a two-stage arrangement, the torque motor driving a pilot valve 
which in turn drives the main valve. In this case further solutions 
are possible, one of which is shown in Fig. 4. There are two pilot 
valves, driven respectively by a torque motor and by the 
mechanical linkage. A solenoid valve connects the main valve to 
one or the other of the two pilot valves, thus switching control 
from the torque motor to the linkage. With the systems of Fig, 2 
and Fig. 4 the stick movements can also be picked off electrically 
and signalled to the torque motor, stabilizing signals being added 
in the computor; reversion to mechanical actuation may then be 
used only as an emergency mode of operation. Fig. 4 shows the 
system applied to pilot valves using mechanical feedback from the 
main valve. The system however would seem to be equally ap- 
plicable to other types of two or three-stage valves. 

Having thus introduced electrical control signalling with manual 
operation remaining as a safety standby, Mr. Hadekel went on to 
discuss the controversial subject of all-electric signalling. 

“Most engineers,” he averred, “will probably agree that, in 
these days of servomechanisms, transmission of mechanical motion 

(Concluded on page 846) 


Fig. 5. Fully triplicated operation of a control surface 

using electrical signalling. The control will continue to 

function under certain combinations of failure in two 
lines. 
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THE ERA OF THE ELAND IS BEGINNING... 
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The case for ELAND conversion 


To forward-looking operators of medium-haul airlines the case for ELAND conversion 
becomes clearer and more convincing month by month. Increasingly they see that 
ELANDS point the way to the achievement of better performance, greater earning 
capacity, and greater dependability in service from well-proven airframes. 








No beat, whine or whistle 
ELANDS possess to the full that inherent asset of the turbo-prop—a greatly reduced noise level. And 
over and above this they have an inherent asset of their own—a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 






Flexibility of power 
ELAND design provides a wide range of power in a one-sized package. The 3,000-4,200 e.h.p. range of 
ELAND engines differ nothing in size and only little in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required. 







Conversion of the Convair 340 


The Napier Eland Convair—a Convair 340 which we bought from the makers and converted to 
ELANDS—has proved the simplicity of ELAND installation, the low cost of conversion and the increased 
profits that accrue from ELAND operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved that in the light of our guarantees a converted aircraft will be cheaper to 
operate—whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles further than piston- 
engined Convairs, and its cruising speed is 50 m.p.h. higher. It is estimated that a conversion would 
be paid for in under 4,000 hours flying time—or well under two years of operational service. 

In short, we offer to operators of the Convair—and many other medium-haul ’planes—an airliner 
with a new lease of life at a cost which will be written off over a relatively short period. That is the 
essence of the case for ELAND conversion. 














Eland conversion means increased profits to the progressive airline 





Three examples of successful Napier Eland conversions : ' 
the Convair 340, the Elizabethan, the Varsity. D. NAPIER & SON LIMITED - LONDON W.3. 
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Vickers Armstrong recently decided to equip their 
famous Viscount Airliners with Plannair blowers to 
assist in the ventilation of these craft wherever they are 
employed for operational service on tropical air routes. 
As this illustration shows, these blowers—size for size 
the most efficient in the world—are installed in such a 
way as to ensure maximum air circulation throughout 
the aircraft. 
PLANNAIR PLANNAIR also apply themselves — and their un- 
surpassed Axial Flow blowers—to the solving of 
PLANNAIR LTD problems related to the controlled over-running of 
WINDFIELD HOUSE electronic equipment and similar matters which currently 
LEATHERISEAD call for ‘enough air in the right place’. 
SURREY 
Telephone: Leatherhead 409! 
ALSO MANUFACTURED UNDER LICENCE IN THE U.S.A. BY THE PESCO PRODUCTS DIVISION 
OF BORG-WARNER CORPORATION AND IN FRANCE AND GERMANY BY AIR-EQUIPEMENT 


PLANNED AIRFLOW SYSTEMS FOR THE AIRCRAFT AND ELECTRONIC INDUSTRIES 
@ Pins 
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AIRBORNE PROXIMITY INDICATOR 


Collins Proposal for a Collision Warning Device 


N April last year the American Air Transport Association 
issued to manufacturers an analysis of the aircraft collision 
problem, together with certain requirements for a collision 

warning device. A technical committee representing the A.T.A. 
subsequently reviewed proposals submitted by a number of 
electronic-equipment manufacturers; and on September 14 this 
year it announced that the Collins Radio Company’s proposal 
represented the most satisfactory approach. This firm has since 
given priority to the development of its Proximity Indicator, type 
ba and has issued the preliminary specifications summarized 
low. 

Subsequently, at a recent meeting of representatives of the 
industry with the Federal Communications Commission to dis- 
cuss frequency allocation, the Hughes Aircraft Company 
announced that it was developing its own Proximity Warning 
Indicator. While Collins plans to use a frequency-modulated 
continuous-wave (F.M.-C.W.) system to determine range, Hughes 
favour a pulse radar with a peak power of 100 kW and a pulse 
length of 0.5 micro-seconds. Allocation of a fairly wide band of 
frequencies is now necessary, because a pulse system with a high 
peak power, working on the same frequency as Collins F.M.-C.W. 
equipment, could cause the crystals in the Collins equipment to 
burn out. 

At a later meeting it was decided that a frequency band of 
about 100 Mc/s was needed between 2,900 Mc/s and 3,500 Mc/s, 
ideally located as close to 3,200 Mc/s as possible. A band which 
does not conflict with those already occupied by military radars 
is now being sought. In the meantime the U.S. Navy has 
expressed its interest in installing proximity-indication equipment 
in its carrier-borne aircraft. 

Though various details of the equipment are liable to modifica- 
tion during development, the whole of the description which 
follows is in the present tense for the sake of — 

The Collins system gives ing of an intruding aircraft in 
two areas. The first is in the flight-plane of the protected aircraft, 
within an included angle of 15 deg, at ranges between 200ft and 
two miles, and in each of the four quadrants forward, aft, port 
and starboard. The second area covers the hemispheres above 
and below the flight-plane to a maximum distance of 800ft. 

The cockpit indicator provides four lights for each quadrant, 
the appropriate lamp lighting to signal the presence of an intruder 
within any one of the following ranges: 200-400ft, 400-800ft, 
800ft-1 n.m., 1 n.m.-2 n.m. The pilot is thus told in what quad- 
rant the other aircraft lies, and approximately how far away it is. 
Several intruders in the same quadrant but at different ranges 
can be detected. Additional lights indicate the presence of an 
intruder at ranges of between 200 and 400ft, or between 400 and 
800ft, in the respective upper and lower hemispheres. 

The minimum range is fixed at 200ft in order to avoid indica- 


The idealized space coverage patterns of the quadrant (right) and 

hemispherical (below) aerials of the Collins system. In practice the 

patterns form lobes with slight overlap. The 15 deg vertical spread 
of the quadrant lobes can be seen below. 


The Collins PI-101 
cockpit indicator, 
showing the rows of 
lights indicating 
various ranges in 
each quadrant, with 
the indicators for 
upper and lower 
hemispheres __ inter- 
spersed between 
them.  Push-to-test 
and quadrant-range 
limiter controls are 
at left and right 
below the lights. 
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tions from the extremities of the protected aircraft itself. In 
airfield circuits, the one-mile and two-mile quadrant ranges can 
be switched off to avoid indications from other aircraft which, 
in such circumstances, may safely be within those limits. 

Collins consider that the F.M.-C.W. radar system is the sim- 
plest which will give range information directly, because it can 
operate at the close ranges where receiver recovery-time of 
pulse systems becomes troublesome. The PI-101 uses the S-band 
at approximately 3,000 Mc/s. Power output is 100 Watts. 

The equipment has four main units, the indicator, the 
receiver-transmitter, the aerials and the aerial switch. The 
indicator unit, which can be arranged for dual installation in the 
cockpit, presents a cruciform layout of 16 lights covering the 
four ranges in each of the four quadrants. Interposed between 
the rows of lamps are strip-lights covering the two ranges in the 
upper and lower hemispheres. A push-to-test button and the 

uadrant-range-restricting switch complete the indicator layout. 
t is designed to fit either the standard Sin x 5.25in panel cut-out 
or the miniature 3} x 3}in cut-out. When indicating, the lamps 
flash on for 1.5 sec and off for 0.5 sec to give a prominent flash- 
ing indication. The push-to-test button allows in-flight testing 
of the whole system with the exception of the aerials. 

The receiver-transmitter and power supplies are housed in a 
1-ATR-size case on shock mountings. ¢€ continuous-wave 
transmission is frequency-modulated, so that the echo from the 
intruding object has a frequency different from that being trans- 
mitted at the same instant. A saw-tooth wave-form frequency- 
modulates the transmitter, and the receiver detects echo signals 
and passes them to the signal-analysis unit for determining the 
difference frequency between echo and transmitted signal. 
Special circuits are used to identify and eliminate ground-echo in 
the quadrant system at low altitudes, though it is stated that 
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AIRBORNE PROXIMITY INDICATOR... 


use may be made of such echoes in the hemispherical system 
for ground-proximity indication. The receiver-transmitter unit 
is built up of modular components using printed circuitry and, 
where possible, transistors. A meter and meter switch permit 
easy checking of circuit operation and power-supply voltages. 
The unit is designed for installation in the pressure cabin. 

One of the more difficult components of the system is the aerial 
array. Four quadrant aerials are needed, each with a horizontal 
bearn-width of 90 deg and a vertical beam-width of 15 deg. Two 
further aerials cover the upper and lower hemispheres. By using 
a square waveguide behind each of the aerials, cross-polarized 
transmitter and receiver probes achieve the necessary isolation 
between transmitter and receiver to allow a single aerial struc- 
ture to be used for both functions in each aerial element. The 
cross-polarization also considerably reduces echo from dense 
rain. The aerial switch is a co-axial unit mounted close to the 
acrials; it switches the transmitter and one of the three receivers 
simultaneously to each of the four quadrant aerials for 0.5 sec 

r quadrant. It turns at 30 r.p.m. and has no wiper contacts. 

¢ hemisphere aerials operate continuously with their own 
receivers. 

Because it is not practical to use aerials of the size required to 
give ideal area coverage, there is an inherent overlap in the 
quadram coverage at the upper and lower surfaces of the lobe 
formed by the 15 deg included angle over each quadrant. When 
an intruder is in an overlap area an indication on two of the 
quadrant warning-light lines will appear. The length of time 
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for which this double indication occurs is partly dependent on 
the radar cross-section area of the particular intruding aircraft; 
but Collins state that under average circumstances an overlap 
area is not likely to be more than +7 deg. Though such a dual 
indication from one intruder is undesirable, the case of a second 
intruder in exactly the right position to give a combined indica- 
tion similar to that caused by lobe overlap is considered by the 
designers to be most unlikely. 

It is also stated that intruders at a range of one or two miles 
between 200 and 400ft below the protected aircraft may be 
indicated simultaneously by the hemispherical and quadrant 
coverage. 

The 15 deg vertical angle of the quadrant coverage has been 
chosen as a good compromise in ensuring long-range detection of 
climbing or descending aircraft having relatively high speeds of 
approach. The hemispherical aerials cover the areas immediately 
re and below the protected aircraft, and here also a dual 
indication may appear on quadrant and hemisphere indicators 
as in the overlap zones. Collins are making efforts in the design 
of the aerial to reduce such duplication to the minimum. 

Collins expect no major problem to arise when two aircraft 
equipped with PI-101 approach each other. Cross-polarization 
used in the aerial system assists in rejecting interfering signals 
and the F.M.-C.W. system itself strongly rejects unsychronized 
signals. The equipment is being designed to give a satisfactory 
indication of small, clean aircraft with a small radar cross-section 
area. The as equipment, less aerials and cables, is 

ted to weigh about 68 lb and to include seven electronic 


ex 
valves, 32 transistors, a magnetron and a klystron. 





BLACK BOX FLYING CONTROLS (continued from page 844) 


by means of a long system of rods, cables, levers, torque shafts, 
etc., is a Clumsy way of achieving a — object; the inherent 
reliability of such a system, however, has been proved and cannot 
be ignored. If electrical position signalling is to achieve a com- 
parable degree of reliability, then at least duplicate signalling must 
be provided, with automatic means of coping with failures— 
although it is then questionable whether in themselves the 
advantages of electric signalling would be sufficient to justify the 
complication involved. 

“The problem becomes quite different, however, the moment 
one begins to deal with the design of inherently unstable aircraft 
[a concept to which we refer in a leading article]. An automatic 
stabilization system and its associated signalling channels would 
then be required to function at all times and with an extremely 
high degree of reliability; and a case for retaining a mechanical 
linkage would practically disappear, since the aircraft could not 
be controlled by it alone. 

“Under such conditions the most likely solution to be adopted 
is that in which the computor reinterprets the pilot’s demand 
signals; for instance a sideways movement of the stick may be 
interpreted as a demand for given rate of roll, which in high speed 
aircraft may require large aileron motion in one direction followed 
by some opposite aileron, and the computor would automatically 
provide this. This type of control is not really new, and corres- 
ponds more or less to ‘manceuvre stick control’ [an auto-pilot 
actuated by an articulated control column; described in Flight, 
February 18, 1955], which has been popular in the United States 
for some time. The difference is that, from being an added facility 
of the auto-pilot, this system becomes the basic means of control- 
ling the aircraft, and may therefore require considerable 
elaboration. 

“All electric components involved would have to be duplicated 
at least, but there is also the question of reliability of hydraulic 


components and Po. One way of solving both of these 
problems at once is for each control surface to be driven by three 
actuators in parallel [as shown in Fig. 5]. Each has its own 
hydraulic supply, electric signalling devices, wiring, and networks, 
and each also has certain basic instruments of its own—possibly 
rate gyros. The system would then be such that—in manual 
control at least—any single failure would affect only one channel; 
whatever the cause of the fault, the actuator in the faulty 

would be overpowered by the other two. Systems of this type 
could not stand two failures in general, but can be arranged to 
stand certain combinations of two failures; if any combination of 
two failures is to be tolerated, quadruplication would seem to be 
inevitable. [Quintuplication has already been suggested elsewhere.] 
As electrical components, wiring, fittings, etc., become more 
reliable, we may find that such extreme measures will become un- 
necessary. There are of course difficulties in synchronizing three 
actuators—let alone four—but in some respects all-electric signal- 
ling facilitates actuator design. Firstly, a valve which needs 
electrical actuation only is obviously going to be simpler than one 
which has to accept both electrical and mechanical inputs; 
secondly, there is no need for mechanical differentials or moving 
cylinder arrangements, both of which are a nuisance; thirdly, 
there is far less likelihood of instability due to structural feedbacks 
[distortion of the structure under aerodynamic or jack reaction 
loads causing relative movement of the input linkage which will 
move the control valve] through the signalling system.” 

In conclusion, the author made it clear that integrated control 
systems are dictated by the problems associated with high speed 
flight: “They may range from a relatively simple combined 
powered control/auto-pilot to a highly sophisticated system with 
all-electric signalling and probably triplicated actuators, bristling 
with automatic safety devices. tever the type of system, 
reliability is likely to remain the central problem. 





ABOUT COMPUTERS 


USEFUL, non-mathematical introduction to the principles 
and applications of computers employing valves and other 
electronic devices has recently appeared. With the title Electronic 
Computers: Principles and Applications, it has been edited by 
T. E. Ivall and is published by Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, London, S.E.1, at 25s (postage 9d). 
Though primarily written for engineers and students it will 
also be found useful by business executives, for the treatment 
has been made as general as possible in order to give a broad 
background picture of the whole field of computing. Those 
wishing to do so can then pass on to more specialized studies. 
The book deals comprehensively with both digital and ana 
computers, comparing the two types, describing their circuitry 
and construction, and outlining their rapidly developing applica- 
tions in commerce, industry and science. Considerable emphasis 
is placed on their application to automation techniques, and also 
on the use of analogue computers as simulators of control systems. 
In the final chapter the future evolution of computers is discussed. 


CURING TV TROUBLES 


ANY television viewers do not get the best out of their sets, 

either because they do not know how to use the controls, or 

Y= afraid to adjust them for fear of making things worse or causing 
amage. 

To readers with families or friends suffering from this form of 
TV-itis, we would suggest that a book called Improve Your 
Television Reception, by John Cura and Leonard Stanley, would 
prove an appropriate Christmas gift. The authors explain what 
each control is intended to do, and how it should be used; they 
describe the different kinds of interference and suggest how these 
may be overcome; and in a series of 136 questions and answers 
—, almost every imaginable television trouble and provide a 
remedy. 

All this information is given in simple, non-technical language 
and illustrated by “tele-snaps” showing exactly the conditions 
described. Improve Your Television Reception is published for 
Wireless World at 5s (5s 4d by post) by Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, London, S.E.1. 
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Gannets | 


for the 


| i Baltic 


WESTERN GERMANY has indicated the intention to order 
a unit of anti-submarine Fairey Gannets for its shore 
hased Naval air arm. The Gannet, already in service 
from the North Sea to Australian waters, will thus 

soon be seen over the Western Baltic coastal 
waters —a significant addition to the long list 


of seas and oceans under Gannet surveillance. 


FAIREY 


CARRIER-BORNE & SHORE BASED Gannet 


Powered by the Armstrong Siddeley Double Mamba 


ANTI-SUBMARINE AIRCRAFT 





THE FAIREY AVIATION COMPANY LTD - HAYES - MIDDLESEX 
ENGLAND - AUSTRALIA -«§ CANADA 





The de Havilland 110 is the most advanced all-weather fighter 
ever ordered for the Royal Navy — 
(Two Rolls-Royce Avon Engines) | 
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AIRCRAFT INTELLIGENCE 


U.S.A. 


Sikorsky S-58C. This is the designation 
of the civil version of the Sikorsky S-58 
helicopter, which is distinguished by two 
““walk-in” doors and has local strengthen- 
ing to allow an increase of 250 Ib in gross 
weight. This increase results from the 
installation of equipment to meet C.A.A. 
tion requirements. Another 100 Ib 
has been added by an increase in skin 
thickness. 
Modernized North American F-86D. 
Sabres of the foregoing (single-seat, all- 
weather) type are being fitted by North 
American Aviation’s Fresno Division with 
tips, and advanced electronic equipment. 
Lockheed P2V-7 Neptune. A new order 
valued at £9 million has been awarded to 
the Lockheed Aircraft Corporation on 
behalf of the U.S. Navy for P2V-7 Nep- 
tunes. Production will thus be extended 
until 1958. This is the U.S. Navy’s twenty- 
fifth order for the Neptune since the type 
went into production in 1944, and inclu 
P2V-7s for the Japanese Maritime Self- 
Defense Force and the French Navy. 
Each “‘-7” carries more than a ton and a 
half of electronic equipment besides 
magnetic airborne detection gear. Special 
a ate aircraft of the same type 
are now prepared for duty in the 
Antarctic | Rear Admiral Byrd’s 
Operation Deepfreeze. The auxiliary jet 
pods will permit these machines to operate 
efficiently from the 10,000ft high plateaux 
found in the South Polar regions. 


Poland 

Pulse-jet Gliders. The Instytut Lotnictwa 
is now conducting experiments with gliders 
having pulse-jet power. The two-seat 
Bocian sailplane has been modified to take 
four small units designed by Eng. Dipl. 
Wojcicki, each of which develops a thrust 
of 22 Ib. They are attached in pairs under 
the wings in the manner initiated on the 
French Emouchet glider, and the first 
flight under their power was made on 
October 16. 


East Germany 


Air Force Markings. The East German 
Air Force markings are black, red and gold 
vertical stripes in a square, having two 
angles vertically opposed. These 

were recently seen on a Russian-built 
Antonov AN-2 and were carried on the 
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The Me 110G-4 night fighter, photographed 
at this year's Bottle of Britain Open Day at 
Andover, is preserved at that station, together 
with a replica Bleriot XI (having a wooden 
dummy engine). The helicopter is the Czech 
HC-2, a two-seater powered by a Praga D 
engine of 80 h.p. 


wings, on the sides of the fuselage and on 
the fin. 

U.S.S.R. 

Beriev Be-6 Madge. Although not offi- 
cially confirmed, it is believed that the 
military flying-boat bearing the Allied 
code-name Madge is the Beriev Be-6. The 
engines are two 3,000 h.p. ASH radials and 
the gross weight is about 60,000 Ib. It is 
reported that a number of these flying- 
boats have been seen on the Khimki Lake, 
north of Moscow, together with Soviet- 
built Catalinas. Maximum speed is con- 
sidered to be about 240 m.p.h. and a 
turbine-powered development, designated 
Be-8, is said to exist. In general layout the 
machine is a gull-wing monoplane with 
fixed under-wing floats and twin fins and 
rudders. 





ILYUSHIN 11-28 
(Two VK-t turbojets) 
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A Dramatic Project : 
Building a Base at the 
Base of the World 


OPERATION DEEP FREEZE 


Christchurch, New Zealand, November 13 


tion Deep Freeze are to drop about 1,000 tons of supplies at the 
South Pole and at Marie Byrd land for the establishment of bases. 
These will accommodate scientists of the International Geo- 
physical Year project, for which ten nations are building more 
than 50 observation bases. 
The U.S. i is initially based at McMurdo Sound, 
where supplies have been unloaded from cargo ships secured at 
the edge of the ice. On this bay ice, at present between 14ft 
and 16ft thick, a landing strip 8,000ft long has been constructed 
with the aid of heavy crawler equipment. From this strip the 
making their 800-mile flights to the Pole to 
to put enough material at the 

th 


ight two U.S. Navy Skymasters and 

four R4D Skytrains (U.S. Na Dakotas) equipped with extra 

fuel tanks recently flew into McMurdo from New Zealand, a 

distance of about 2,000 miles. The R4Ds are being used for 

Polar landings, flying-in the construction parties and dropping 
ogee to help in constructing the camps. 

ce of the R4Ds recently made the first landing at the Pole, 

in order to test the surface. On that occasion the commander of 


the expedition, Rear-Admiral G. J. Dufek, became the first man 
to stand at the South Pole since Captain Robert Falcon Scott did 
so 44 years before. 

The landing might easily have had a disastrous sequel, for the 
temperature of some 58 deg below zero caused the R4D’s wheel / 
ski gear to stick to the ice. It took 15 Jato bottles to get 
the ai off. The captain of a C-124 orbiting was 
a belly-landing in order to provide the crew with living quarters 

in its hull unel help could be obtained. 

Besides dropping more than 700 tons of sot a at the Pole 
the Globemasters will drop quantities plies at an 
intermediate emergency strip at the 


about half- 
way to the Pole from McMurdo —-< 
if necessary on return tri; 


Heavy air-drops are 





(Lett) A caswalty from a crash at McMurdo Sound—when a Neptune cartwheeled 


of a Globemaster. 
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(Right) Heavy ground equipment—inciuding o caterpillar tractor w 
McMurdo Sound. 
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Dr. Paul A. Siple, deputy officer i/c U.S. 

Antarctic programmes. (Right) Sun, snow and 

steam: A triple-branching hot-air duct warms 
up a Wasp Major. 


to make their initial camp about Christ- 
mas time. The New Zealand Expedition, 
led by Sir Edmund Hillary, will then trek 
to the Pole and establish fuel dumps on 
the plateau route. The leader of the 
British expedition, Dr. Fuchs, will use 
these dumps when he makes his trans- 
polar journey from the Weddell in the 
summer of 1957. Sir Edmund and Dr 
Fuchs expect that they may have 1957 
Christmas dinner with Dr. Paul Siple, 
science-leader of the U.S. expedition base 
at the Pole 

In addition to aircraft already men- 
tioned, some 38 others will be taking part 
in the U.S. base-building project; these 
include Skymasters, a P2V-7 (jet-assisted) 
Neptune only recently off the assembly 
line, helicopters and Otters. 

Twelve ships and more than 3,000 
U.S. Servicemen are staging through New 
Zealand to provide surface support for the 
project 

Thus Operation Deep Freeze represents 
the biggest assault on the Antarctic Con- 
tinent yet undertaken. So far, apart from 
the accident to the Neptune, its activities 
have been successful, in the comparatively 
mild South Pole summer conditions. 


The Cassity switch, which mounted beneath 
the pallets on which heavy loads—such as 
tractors—will be parachuted to the polar 
party, electrically releases the canopies. If 
high winds caused the vehicles to be pulled 
over, the ground party might not be able to 

right them. 
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With portable shelters above its engines, a C-124 undergoes a 150-hour check-up at Harewood 
between trips to McMurdo Sound. 


Below) The U.S. Navy R4D Skytrain (captain Lt-Cdr. Conrad S. Shinn; co-pilot, Capt. Wm 
Hawkes) at the South Pole: the protective shadow is that of the escorting C-124 Globemaster, 
which is seen to be leaving a low-altitude contrail, as sometimes occurs in extremely cold air 
Though full information is lacking, there is evidence to suggest thot this photograph was 
token when the R4D was preparing to unstick with the assistance of 15 Jato bottles 
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EVERY TAIL 
tells a story 


LFIRGEE dhe tal wnt: Rene bane been ceenen te 0 ontee eae oe 
function of an aircraft (and frequently as an index to its 

troubles also), this collection of pictures can hardly fail to — all but the most 
assiduous students of design. , two or three fins? ailplane or not; and, if 
30, fixed, variable-incidence, all-flying or “slab”—high, mid or low mounted—with 
or without dihedral or anhedral ? 


amused to ame the collection as a recognition test. 








EVERY TAIL 
tells a story... 


FLIGHT 


“—F ee 
ee , > 


= 
ae 
a; 


b 


Pecpu aL. 


= 








853 


KEY TO PHOTOGRAPHS, 
PAGES 850-853 


1 McDonnell F2H Banshee naval fighter (foreground) 
flight-refuelling from Convair R3IY Tradewind 
tanker flying-boat 

2 Douglas A3D Skywerrior naval bomber 

3 Blackburn Beverley C.1 military freighter 

4 de Havilland D.H.110 naval all-weather fighter 


5 S.£.5000 Baroudeur trotley-launched, skid-landing | 


6 Hawker Hunter T.7 transonic trainer 


7 Avro Aircraft CF-100 Mk 4 all-weather fighter 


2 North American F-100C Super Sabre fighter/ 
bomber 


9 Beech Travel Air executive transport 


1 Convair F-102A all-weather fighter (tail-parachute 
compartment shown open) 


11 Handley Page Victor B.1 medium bomber 
12 Tupolev Tu-104 jet airliner 

13 Handley Page Herald feederliner 

14 Gloster Javelin FAW.4 all-weather fighter 
15 S.0.4050 Vautour light bomber 

16 Fokker Friendship feederiiner 

17 Chance Vought F8U Crusader naval fighter 
* $8 Vickers-Supermarine N.113 naval fighter 
19 Fouga CM.170R Magister trainer 

20 Saab 135 Draken fighter 


21 Aero Commander executive transport (fore- 
ground) with Douglas DC-7C airliner 


22 Douglas A4D Skyhawk light naval ateack aircraft 


23 McDonnell F3H-2N Demon naval all-weather 
fighter 


24 Boeing KC-135 ctanker/transport, with refuelling 
boom 


25 Boeing B-52A Scratofortress heavy bomber 
26 Lockheed P2V-7 Neptune maritime patrol aircraft 
27 Ityushin {1-28 light bomber 

28 Bristol Britannia airliners 

29 Saab A32 Lansen attack aircraft 

3® Lockheed F-104A Starfighter intercepter 

31 Vickers-Armstrongs Viscount 745 airliner 

32 S.£.210 Caravelle jet airliner 

33 Potez 75 light attack aircraft 

34 Martin B-S7E target tug 

35 Douglas F4D Skyray naval fighter 

36 de Havilland DHC.3 Octer utility aircraft 

37 Morane MS.760 Paris executive transport 

38 McDonnell F-101A Voodoo long-range fighter 
39 Lockheed C-130A Hercules military transport 
48 S.0.9000 Trident intercepter, showing rocket 


41 Lockheed 1049D Super Constellation freighter 
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CONTROLLED COMFORT 


A Survey of the Problems of Air Conditioning 


sented to the Royal Aeronautical Society at Hamilton 

Place on November 13 was not, in the event, a lecture at 
ll. Dr. E. W. Still, Ph.D., B.Sc., A.C.G.L, A.M.L.Mech.E., 
F.R.Ae.S., took the unusual step of devoting the complete session 
to a discussion of his paper Air Conditioning in Aircraft—pre- 
viously circulated and containing much useful data, tables and 
appendices. Extracts from it form the subject of this article. 

An aircraft air-conditioning system is required to ensure that 
all equipment, and the compartments that require heating, cool- 
ing, etc., are maintained in the correct condition to ensure that 
they function efficiently under all aspects of operational use. By 
proper centralization of the various aspects of aircraft conditioning 
in the initial stages it is possible to achieve a system that is a com- 
plete entity which, as well as ensuring greater utility and sim- 
plicity, results in a very considerable saving in weight. This is 
the first time that such a proposal has been expounded in this 
country. 

Safety Considerations. In these days of high-altitude flying, 
the interpretation of the “fail safe” requirement is a major issue. 
How many safeguards should be built into a pressure cabin 
system? The Comet has two sets of series discharge valves, and 
these are paralleled by a safety valve as a final safeguard. Such 
1 system is naturally heavier and more complicated than would 
at first seem necessary, but this has been dictated by the need 
to ensure maximum safety. The Americans demand that emer- 
gency oxygen is laid on to every pas er seat, with a supply 
sufficient to cover flight from the point of no return. 

Differential Pressure. Another matter that requires clarifica- 
tion is the need for aircraft interiors to be maintained at sea-level 
pressure in order to allow military aircraft to climb or descend 
at very high rates without violent pressure changes occurring inside 
the cabin. If the cabin is controlled at varying pressure values 
up to an altitude equivalent of 25,000ft, any rapid descent must 
subject the crew to extremely high rates of pressure change. 
Alternatively, if the cabin pressure is not increased at a fast rate, 
the cabin is at a high negative differential pressure on landing—a 
factor involving a drastic revision of the stressing case. 

Air Supply. A final item to include in any list of requirements 
today is passenger reaction. In order to attract business, airlines 
are now forced to study passenger comfort. 

In the field of aircraft conditioning the passenger-comfort 
aspect arises in a number of ways, of which two are worthy of 
mention. Is cabin-air recirculation desirable? It may cause 
the air to become stuffy and to require filtering. On the other 
hand, recirculation ensures that the minimum of fresh air is taken 
from the engine, and hence the minimum of power is absorbed. 
Should a supply of fresh air be used, plus the same amount 
obtained by recirculation? Or should the entire supply be obtained 
from the main engines at the cost of extra horse-power absorption ? 

Secondly, what about humidity? The problem is twofold in 
that while it is necessary to reduce humidity when on the ground, 
the opposite is the case at high altitude where the air is very 
dry, and it is therefore necessary to increase it to approximately 
30 per cent R.H 

The vapour-cycle system is installed to reduce the humidity 
within the aircraft while standing and taxying and, where neces- 
sary, during flight as well. 

Cooling Systems. The two main types of cooling systems in use 
are the air-cycle system and the vapour-cycle system. 

The first can be in one of three forms, each based on a cold- 
air unit. In one form the unit is used on the bootstrap principle, 
in another it is used as a turbine fan, and in the third case the 
cold air unit can be applied on the regenerative cycle principle. 

rhe bootstrap system (Fig. 1) was the first to be used, and it 
originated from the need to pressurize the cabins of piston-engined 


A LTHOUGH announced as a section lecture, the paper pre- 


Fig. | 
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The “bootstrap” system cold air unit. 
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aircraft. The cabin is pressurized from engine-driven blowers of 
either the centrifugal or Roots types. The pressure rise across 
the engine-driven blowers in this case is relatively low, with the 
result that insufficient cooling would be caused by passing the 
air through a turbine. By making the turbine drive a compressor 
and by using the compressor to compress further the air from the 
engine-driven blower and then passing this air through the cool- 
ing turbine, a sufficiently high pressure-ratio across the cooling 
turbine is achieved, thus giving a much greater temperature-drop. 
It should be stressed that the cooling effected by the turbine, i.e., 
the refrigeration, is brought about not merely by the expansion of 
the high-pressure air in the turbine; it is fundamentaliy the work 
done by the turbine in driving its compressor that is responsible 
for the very considerable temperature-drop across the turbine— 
hence the bootstrap principle. 

With progress from piston to turbine engines there is now 
usually sufficient air available from the engine at a high enough 
pressure not only to pressurize the cabin but to provide the 
energy for cooling. 

The turbine fan system (Fig. 2) comprises a heat exchanger 
which provides the initial ing of the air from the engine com- 
pressor. The air passes from the t exchanger to the air turbine, 
and the refrigeration is provided by making the turbine drive a 
fan or ejector-pump compressor, either of which can be made to 
boost the flow of coolant ram air through the heat exchanger. 

Owing to the fear of air contamination by oil, etc., our Ameri- 
can friends are using a cabin dh ye eoyry which takes the air 
from the wing leading edge, and J cmp it through a centrifugal 
compressor and into the cabin. is system has not been found 
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HEAT EXCHANGER AND TURBINE 
JET PUMP 


Fig. 2. Cold air unit operating on the jet-pump system. 








necessary where British engines are ae owing to the very 


efficient turbine compressor bearing ¢ engine-compressor 
bleed method of cabin pressurization and the turbine fan cold 
air unit are the lightest and simplest ways of cabin pressurizing 
and cooling, and it is with some surprise that one still finds new 
designs of turbine or turbo-propeller engines which do not make 
this provision and so necessitate going back to the old and heavy 
—— compressors. 

¢ bootstrap and jet-pump cold air unit described above are 
suitable for aircraft operating up to Mach 1, but with the speeds 
which are being considered today it is obvious that heat exchangers 
will cause considerable drag if, they are to be ram-cooled. At 
altitudes above 45,000ft there is not much air available for cool- 
ing in any case. These factors have led to the development of the 
regenerative systems which can employ either fan or bootstrap 
types of unit. 

In the regenerative system (Fig. 3), cabin air is bled from the 
engine compressor, passes an air-to-air heat exchanger, 
and then goes through the turbine of the particular type of cool 
air unit chosen before finally entering the aircraft cabin. 

The discharge air from the cabin is passed through the heat 
exchanger and is finally expelled through a nozzle, to obtain the 
maximum use of the energy left. The air from the cabin to the 
heat exchanger can be given impetus by the fan or compressor 
coupled to, and driven by, the cooling turbine. All the available 
energy has been extracted from the air before it is finally thrown 
overboard, and the ram-air heat exchanger losses have been 
eliminated. This system is particularly applicable to small 
military aircraft. 

Vapeur-cycle Cooling. Instead of using air-cycle cooling it is 
possible to make use of the refrigeration obtained by the evapora- 
tion of liquids: either by an open-circuit method whereby ra 
refrigerant is lost or a simple air-cycle system modified 
placing a water boiler een the ram-air heat exchanger ta 
the turbine. But for the long-range Mach 2 or 2.5 aircraft, and 
also to a certain extent for shorter-range aircraft and missiles, the 
closed-circuit vapour-cycle refrigeration system is the most 
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CONTROLLED COMFORT. 





Fig. 3. The regenerative system cold-air unit. 


practical. A refrigerator of this type is, in effect, a heat pump. It 
—— ayes from one temperature level and rejects it at a higher 
eve 

The ground-power requirements of —_ systems, however, 
severely strain existing equipment; and this, together with the 
weight reductions conferred by the use of air-turbine-driven 
engine starters, make it possible to consider the use of airborne 
auxiliary power units. 

This is a particular case in which the overall integration of the 

system is so important. When bleed air is available, 
it 1s possible, with an airborne a.p.u., to replace the heavy 
electrical starting by low-pressure (45 Ib/sq in) air-turbine start- 
ing. The weight alshe eedenaien is sufficient to cover the installed weight 
ainaee. which provides both the bleed air for engine starting 
and the bleed air for driving the vapour-cycle compressor. The 
a.p.u. can also drive any Ppa equipment required; make 
the aircraft independent of ground starting trucks; and provide 
cuepey powes ot SA Sass ene = is ae eee 
used above 10,000ft, a height which is decided by the cooling 
requirements). 

Control Systems. Systems that have to be controlled are: tem- 
perature, airflow, humidity, cabin pressure and oxygen. The 
cabin requires to be maintained at a constant » which 
must be capable of being set by selection between the range of 
65 deg and 75 deg F. is usually adequate heat available, 
and the problem resolves itself into one of the amount 
of air that ui allowed to by-pass the heat euchanger and Ge cald- 
air unit. 

There are two main types of control in existence today, one 
panumhatie ond Ges ated dodanie. In each case cabin tempera- 
ture is sensed and is transmitted to a by-pass control valve, which 
then operates to-correct the cabin temperature. When the correct 
temperature is established the signal is cancelled. 

In practice it may be many minutes after the cabin signal has 
been sent that the sensing element receives the change of tem- 
perature called for and so cancels the signal. Such a response- 
tag can cause violent swings in the control mechanism and create 
a tendency to hunt from hot to cold. The remedy is to include 
a duct-temperature anticipator in the _. This is virtually 
two temperature-sensing elements. these two 
elements with the aircraft system cumpesesuse ten it is possible 
to obtain steady control without hunting. 

Flow Control. There are three basic forms of flow control. The 
earliest used was that associated with the engine-driven cabin 
compressors, which were of the Roots type. In order to govern 
the airflow the control is manually operated by the engineer. 

A very popular method of flow control today, for “bled” engines, 
oe ring-loaded pneumatic unit of the “~; ot in the 

has the advantages that no electrics u:¢ involved 
suai ie Geet ema control characteristics can be matched with the 
cold air by contouring the carrot. 

If the system back pressure is limited, a third type can be used, 
which consists of a venturi used to supply the pressure difference 
to operate a rolling Se eee 
butterfly-type control valve. S$ system can also be used to 
limit the duct pressure down-stream. 

Humidity Control. The advent of the high-altitude aircraft 
has brought about the need for adding moisture to passenger air- 
craft systems. It has become necessary to add water to the cabin 
air supply so as to increase the R.H. to approximately 30 per cent, 
and to achieve this as much as 30 gallons of water may be used in 
an eight-hour flight. A venturi humidifier provides a very great 

saving in weight, and represents a very considerable advance in 
simplicity when compared with electrically operated boilers and 
similar gu — > — a of this simple = 
dispenses wi need for ven water 
only electrical unit in the et kale Prsobenoid 
controlled water shut-off valve. The latter can be controlled by 
—- switching, or automatically by a humidistat. 

The alternative a of water removal is just as important 
and resolves it into two separate cases. The first is the 
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prevent fog, or the misting of windscreens on descent 
divided state (1 or 2 microns) of the fog 


fine filter pack and then over momentum slats where the larger 
1 of water are caught and drained away. 
of humidity control is that already mentioned 
in discussing vapour-cycle cooling. It is associated with ground 
conditions and is effected by vapour-cycle refrigeration. 


by some 20 deg F, with a 
This, for a 100-seater aircraft in an outside air temperature of 
100 deg F, can correspond to a refrigeration load of 10 or 12 tons 
(equivalent weight of ice). 

Pressurization Control. This is obtained in civil aircraft and 
in the majority of military installations by one or more discharge 
valves receiving a signal from a pressure controller and restrict- 
ing the airflow passing overboard from the cabin. The amount 
of air required is governed by the particular requirements of 
ventilation, cooling, etc., rather than by the needs of pressuriza- 
tion. For compartments where a low level of ventilation can be 
permitted and where the cooling is ignored or is effected by re- 
circulation, then it is possible to control pressure by regulating 
the inlet flow, against the leak rate of the compartment. 

Equipment Testing. Dr. Still’s paper concludes with a review 
of the current probiems and techniques of equipment testing. 
It emphasizes the advantages of a high- ekitude laboratory con- 
taining decompression chambers, as being of considerable value 
in investigating and assessing the effects of failure conditions 
without the risks of a flight-test programme. The high speeds 
of modern aircraft are creating a completely new set of problems 
for the cabin conditioning engineer. At speeds above Mach 1, 
the effect of aerodynamic heating becomes of major consequence; 
and, in order that this can be investigated thoroughly, a large 
fully lagged chamber is required. In this the fuselages of air- 
craft can be mounted, and heated to the desired skin temperature 
by means of batteries of radiant lamps. The refrigeration, tem- 
perature control and pressurizing equipment installed in the 
specimen can then be tested, and an adequate practical assessment 
for the heat balance and environmental control can be made. 

an summary of the salient points of the paper emphasizes that 

the problems of air conditioning are so inter-related as to 
necessitate their consideration as one overall system if weight, 
simplicity and efficiency are to receive correct emphasis. Integra- 
tion of pressure, flow and temperature control is essential; methods 
of pressurization should be reviewed, and there ma ‘be scope 
for the re-drafting of the requirements. Finally, lysis shows 
that an airborne a.p.u. can justify its weight; its case should be 
reconsidered. 


(Continued overleaf) 


Fig. 4. A typical pressurization system for a small military aircraft. 
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CONTROLLED COMFORT 


THE DISCUSSION 


As the whole lecture session was devoted to discussing Dr. Still’s 
paper, a much larger number of members than usual were able to 
make a contribution to this important subject; although prepared 
questions seem to lose some of the sparkle of the impromptu. 

Mar. Conway, the chairman, queried the penalty in fuel consumpuon 
when air was bled from the compressor. This theme was taken up by 
Dr. Mout, who said that the most efficient method of obtaining air 
was by mechanical drive from the engine—except that a variable gear 
ratio meant extra complication. He added that his firm (de Havilland) 
had experienced no trouble through bearing seals allowing the air to 
become contaminated—he considered the problem to have been 
exaggerated 

Mr. RANDALL suggested that prototypes flying without air-conditioning 
were soon to be a thing of the past-—integrated systems would see to 
that. He was inclined to think that air-conditioning comfort could be 
over-emphasized. With this last statement Ma. Waireneap did not 
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really agree. He also took the lecturer to task for saying that “the 
airlines are now forced to study passenger comfort. He joined Mr. 
Lick.ey, another speaker, in em izing the “extreme importance” of 
air conditioning systems and cooling for supersonic aircraft. 

Mr. Tye was concerned with the desirability of fitting oxygen 
equipment in airliners. He said that the United States had not yet 
decided, but would probably fit individual “drop-down” oxygen sets 
for emergency descent. The Russians used air-brakes and 15 min of 
passenger-oxygen for this condition. In this country, Mr. Tye 
reminded the session, we decided that this was impractical six years ago, 
and that the best course to pursue would be one of prevention. “Belt, 
braces and belt again,” commented the lecturer. 

Mr. Woopatt hoped to see a constant-speed drive available soon, 
to make use of A.C. current. 

Miss SHrLuinG had done some sums, and had some pertinent com- 
ments to make on system weight. She suggested that the fuel used 
to drive the air-conditioning would probably weigh more than the system. 

One of the final speakers was Dr. Bercin, who left no doubt at all 
that he considered recirculation to be most undesirable. “Fresh air,” 
he said, “is much more important than cabin altitude.” 


EJECTION EQUIPMENT FOR MACH 3 


HE U.S.A.P. Air Research and Development Command now 

stipulates that any operational aircraft capable of exceeding 
600 kt I.A.S. and 50,000 ft should be fitted with an escape capsule 
provided with protective and survival equipment. 

It is evident that no aircraft in this performance category now 
in service with an ejector seat can be modified to take an escape 
capsule—unless the capsule is in the form of moving shields 
mounted on the seat itself. But Lockheed Aircraft have announced 
1 new ejector seat which they claim will afford safety at speeds 
up to 800 kt at sea level and Mach numbers up to 3. Though 
basically a conventional e¢jection seat, it has various devices 
intended to give protection from air-blast and stability after 
ejection. It is also intended that these features should be fitted 
retrospectively to standard seats with the minimum of structural 
alterations 

Che new seat is designated the Model D and intended for down- 
ward ejection, probably from the F-104. Unlike usual American 
seats, which are fired by triggers in the arm-rests, the Model D 
has a firing handle on the front of the seat pan. Brackets close 
sbout the side of the pilot's helmet to hold it steady and reduce 
loads on the neck; knee guards swing up to prevent the legs splay- 
ing and also to spread a webbing harness to restrain the arms; 
automatic, quickly-attached straps bring the feet back on to the 
foot-rests and prevent the legs flailing. Fins extend beneath and 
beside the seat to stabilize it in flight; and a tilted plate is pushed 
forwards to deflect the airflow and form what is termed an 
atmospheric capsule to reduce transverse g loads and air-blast. 
These devices operate before the seat leaves the aircraft. The 
fins are set well aft of the seat c.g., giving a strong stabilizing 
effect. Oxygen and intercom leads have been rearranged to reduce 
their vulnerability to air-blast damage. Face protection is pro- 
vided by the sealed helmet of the partial-pressure suit. 

After ejection the pilot rides the seat down to the preset altitude 


Lockheed’s Model D ejection seat for 
Mach 3 and 800 kt. The airflow deflec- 
tor plate projects in front and there 
ore stabilizer vanes 
beside and below. 
Other features ore 
restraints for feet, 
knees and arms, and 
lateral head-supports. 





at which the parachute opens to lift him clear, much in the manner 


of the Martin-Baker seat. At low altitudes and speeds below 
300 kt the parachute opens immediately. The Mode! D has been 
wind-tunnel and free-fAight tested and full-scale tests on a rocket 
sled are to be made in the near future. Production should begin 
in the latter part of next year. 





COMPUTOR PLUS SIMULATOR 


Development has greatly extended the scope of the Short general- 

purpose analogue computor. Below is seen the installation at the 

company's technical department in Belfast, where three coupled com- 

putors, in association with a handling simulator (also developed by 

Shorts), ore being used to simulate on aircraft take-off handling 
problem in whot is known as “real time.” 
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GUIDE TO BRITISH INDUSTRY 


E essential factor in the increase of Britain’s international 
trade is the dissemination of the widest possible knowledge 
of the range of British manufactured goods. This is a constant 
concern of the Federation of British Industries, and the publica- 
tion of the F.B.I. Register, now in its 29th edition, is one of the 
ways in which it seeks to help British manufacturers to sell their 
goods. 

These are the words used by Sir Graham Hayman, president 
of the F.B.L., in his introduction to the 1957 edition of the F.B.I. 
Register of British Manufacturers, and the contents of the 
1,124-page register (published for the F.B.I. by Kelly’s Direc- 
tories, Ltd., and Iliffe and Sons, Ltd., Dorset House, Stamford 
Street, London, S.E.1, at 42s, post free) show how efficiently 
it provides this knowledge. 

The register forms a comprehensive and accurate guide to a 
substantial cross-section of British industry, listing the products 
and services of over 7,000 member firms under more than 5,400 
alphabetical headings; and in addition to the classified buyers’ 
guide there are seven other sections, giving addresses of com- 
panies and firms and information about trade associations, pro- 
prietary names, trade marks, etc. There are also French, German 
and Spanish glossaries for buyers not fully conversant with 
English product terms, giving translations of each one used in the 
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main buyers b 

The register is the only authorized directory of the Federa- 
tion of British Industries, which is the largest and most influential 
association of British manufacturers. 
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Australian Aeronautical Development 


The Royal Aeronautical Society's Commonwealth and Empire Lecture—Part Il 


AST week we published abstracts from the first part of 

the British Commonwealth and Empire Lecture of the 

Royal Aeronautical Society, delivered on November 

22 by Mr. L. P. Coombes, D.F.C., B.Sc., F.1L.Ae.S., F.C.G.L., 

F.R.Ae.S., chief superintendent of the Aeronautical Research 

Laboratories, Melbourne, and president of the Av;tralian 

division of the R.Ae.S. Below we give abstracts from the 

second part of the lecture, a notable work covering an 
extremely wide field. 


Flight Research and Development in the R.A.A.F. After an 
historical review under this sub-heading, the lecturer came to 
the current work of the Aircraft Research and Developinent Unit. 

While A.R.D.U. [said Mr. Coombes] is generally similar to the 
Aeroplane and Armament Experimental Establishment, in that 
performance and armament work are probably its main activities, 
it also has, on a smaller scale, some of the functions of other 
U.K. establishments, such as the Royal Aircraft Establishment, 
Telecommunications Research Establishment, and the Radar 
Research Establishment. It covers investigations into such mat- 
ters as aerodynamic problems, defects and special modifications, 
and the development and testing of radio ground and air installa- 
tions and navigational equipment. In other words, the Aircraft 
Research and Development Unit is the one body in Australia 
which looks after all aspects of the functional testing of military 
aircraft and their associated equipment. 

Australia is relatively close to the tropical regions of the Far 
East, and tropical trials on aircraft have always an important 
activity of A.R.D.U. It is possible to go in one day from the 
temperate climate of Melbourne to the tropical climate of 
Darwin and extensive use has been made of the latter locality. 

The majority of aircraft used in the R.A.A.F. have been built 
in Australia to overseas designs, although many of the aircraft in 
use have been imported from the U.K. and the U.S.A. It is 
inevitable that defects arise and that modifications are required 
to adapt aircraft to local conditions and to accommodate locally 
produced equipment. A large part of the work of A.R.D.U. is 
the development and testing of equipment installations in air- 
craft in association with industry. In fact, operation of military 
aircraft, whether of overseas or local design, necessitates a con- 
tinuous effort in flight testing and research and development. 

Although the greater part of the work of the Unit is directly 
concerned with Air Force requirements, special assignments are 
undertaken. Two which involved long ranges and careful flight 
planning techniques were the survey of Macquarie Island in the 
Antarctic and the Ungland-New Zealand Air Race in 1953. Work 
is also done for non-military Government departments and the 
aircraft industry. 

In 1948 a major civilian research activity developed with the 
formation of a detachment to work with the Division of Radio 
Physics of the Commonwealth Scientific and Industrial Research 
Organization. One of the first tasks was the flight testing of the 
Distance Measuring Equipment now in use on the civil air 
routes of Australia. Work on other radio aids has continued, 
but the most important work of the detachment is now the 
provision of flying facilities for investigations into meteorological 
phenomena associated with the formation of rain. 


Guided Missiles. Under this heading the author of the paper 
dealt in considerable detail with the layout of the Woomera range. 
The scale of the range [he said] is impressive. There is a 
technical area, a high altitude bombing range, the head of the 
long range itself, two airfields and a township of 3,000 for the 
staff, their families and the amenities they require for ordinary 
living. The range head, for example, has launchers, complex 
instrumentation centred in a large building, blockhouses, camera 
ts, and a number of assembly buildings for contractors. 
ause of the climate and the dust, many of these are air- 
conditioned. As a measure of size, the r head, or firing 
centre, is 30 miles from Woomera townshi st the distance 
between the R.A.E and Ministry of Su upply Headquarters. Good 
roads connect the various facilities and travel is quick, the only 
hazard in speeding being the stray kangaroo or emu. This 
separation, for safety of course, of the main technical centre 
from the range was the motive for building two aerodromes. 
Missiles for test can be flown direct to the range, although 
Evettsfield, the range airfield, is mainly used for taking off and 
landing pilotless target aircraft. These could well be a hazard 
on the main airfield from which the passenger transport service 
and R.A.A.F. aeroplanes are operated. 
Guided-weapon trials involve an immense amount of com- 
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putational work. As the programme of succeeding trials often 
depends on the results of previous ones, the time taken to 
obtain results should be as short as possible. The mathematical 
work is done in a variety of ways; firstly, there are teams of 
girl computors who study photographic films and other records 
ati es utilizing all the aids which science now makes possible. 

h card calculating-machines of the Hollerith type lessen 
the me of tedious mathematical work, but the ultimate aim 
is to use electronic digital computors which can be operated 
directly by the magnetic tape on which the trial results have 
been recorded. Such a computor is now in operation. In the 
case of telemetry records, the analysis time has already been 
reduced from 120 girl-hours to 35 minutes. A large analogue 
computor has also been installed. Known as AGWAC, it is 
used mainly for planning trials and analysing performance. 

Woomera is unsuitable for scientific and manufacturing work 
as it is 240 miles from a University or large-scale engineering 
industry. Hence, a base establishment at Salisbury was neces- 
sary. This covers an area of six square miles and has a first-rate 
aerodrome, named “Edinburgh Field” by the Duke of Edin- 
burgh, which forms the headquarters of the R.A.A.F. Air Unit 
attached to the Range. It is also the terminal for the U.K.- 
Australia Hastings air service. The Establishment itself contains 
extensive laboratories for electronics, optics, trials assessment, 
range instrumentation and high speed data reduction. The 
functions of the Establishment are to provide all engineering 
and instrumentation facilities for the range; to assess new 
weapon systems in order to devise the test programme and any 
new instrumentation required; to process the data in a very short 
space of time and to conduct basic research in fields allied to 
guided weapons. The fields chosen are electronic guidance, 
propulsion systems and aerodynamic characteristics, and separ- 
ate research divisions have been established to specialize in 
these important matters. 

Also located in the area are a number of firms. 
nearly all Australian branches of U.K. firms. 

While the rocket has become a trademark for Woomera and 
Salisbury, the climatic and other conditions are so favourable 
that many other trials of a scientific character can be carried 
out there under better conditions than are obtainable elsewhere. 
The result is a tendency for Woomera and Salisbury to become 
an important centre for a much wider range of scientific research 
and testing work than is implied in the term “guided weapons.” 


Aeronautical Research. After an historical review describing, 
inter alia, the establishment of a Government Aeronautical Research 
Laboratory at the suggestion of Mr. H. E. Wimperis in 1937, and 
the formation of the Commonwealth Advisory Aeronautical Re- 
search Council, Mr. Coombes’ paper went on to review some major 
research projects undertaken in recent years. These dealt with 
structural fatigue, boundary-layer control, chromium alloys, gas- 
turbine combustion stability, and the study of human factors 
in aircraft design and operation. We select, for quotation in 
some detail, the lecturer’s remarks on fatigue. 

Australia [he said] was awakened to the possibility of fatigue 
failure (and to the necessity for assessing endurance life) when, 
- anuary 1945, Stinson airliner VH-UYY broke up in the air 

crashed with the loss of ten lives. Examination of the 
wanteae proved conclusively that the failure was due to a 
fatigue at a region of stress concentration in the tubular steel 
tension member of the main spar. The structure was non- 
— and the formation of the crack led inevitably to 
ure. 

Members of the Department of Civil Aviation and the Aero- 
nautical Research Laboratories agreed that a programme of 
work on this topic should be undertaken. Mr. H. A. Wills, who 
was then in charge of research in structures and materials, 
planned a comprehensive attack on the problem; measurements 
would be made of the loads and stresses produced in aircraft 
by normal operations, atmospheric turbulence, and so on, while 
at the same time the fatigue characteristics of structures and 
materials would be determined by laboratory tests on full-scale 
structures, as well as on small specimens of material and on 
component parts. 

The Laboratories already had the apparatus for static testing 
of aircraft wings and within a few months modifications were 
made to permit rapid automatic loading and unloading of the 
wings under test. Moreover, the end of the war made it pos- 
sible to obtain large numbers of surplus aircraft wings or other 
parts for the full-scale laboratory tests. 

At the same time, the collection of flight load data was begun with 
the co-operation of the R.A.A.F., the Department of Civil Aviation 


These are 
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and civil aircraft operators. V-g recorders were installed on aircraft on all 
the major air routes in Australia and also to japan. These results 
showed that the severity of the loads depends critically on the route 
followed, and also on the season; they give little hope of establishing a 
single average gust s which is applicable to all aircraft types 
travelling on all routes. In 1951, R.A.E. counting accelerometers and 
fatigue meters became available and these have superseded the V-g 
recorders which provided data of a restricted character. We are now 
obtaining information on routes from Australia to Japan, America and 
South Africa, as well as on a number of internal routes. Australian 
airlines have co-operated enthusiastically, while D.C.A. has made the 
installation of fatigue meters mandatory in all new big transport types. 

V-g recorders have also been installed in aircraft of the R.A.A.F. to 
measure manceuvring loads. In training aircraft the somewhat unexpected 
result was found that there is a distinct possibility of fatigue, particularly 
in aircraft practising dive bombing. The number of repetitions of load is 
not large, but the pull-out load during each practice run is extremely 
high. Another interesting piece of work was done in collaboration with 
the Ministry of Supply, whereby V-g records were obtained from an 
R.A.A.F. unit on combat duty in Korea. 

The laboratory work has continued energetically since its first incep- 
tion and the fatigue strength of three different types of aeroplane wing 
has been investigated. The first was the Mosquito, which was of glued 
wooden construction. These wings sustained many thousands of repeti- 
tions of 90 per cent of the failing load and then failed under approxi- 
aay the same static load as virgin specimens. The conclusion was that 
the glued wooden wings were not susceptible to fatigue failure. The 
matter was not pursued very far because wooden aircraft are obsolete, 
but the most likely explanation is that glued construction does not induce 
stress raisers, whereas, of course, riveted metal members have hundreds. 

There followed a series of tests on 14 metal wings from Boomerang 
fighter aircraft, the wings being of the single-spar type. The wings were 
tested at a number of values of fluctuating load amplitude and an S-N 
curve established. In order to define the tail end of the curve, where 
small loads were repeated many millions of times, a rig to vibrate the 
wing at its resonant frequency was devised. en compared with 
available data for riveted joints at low alternating stresses a reasonable 
agreement was obtained but, at stresses approximating to 40 per cent 
of the ultimate, the wing life was only 4, of that of the riveted joints. 

In 1950, a test programme on Mustang wings was begun and is now 
complete. This sets out to determine the endurance under cyclic 
loading over the whole relevant range of alternating and mean loads, and 
to see how rates < crack propagation and types of failure varied with 
the load range. this time, the importance of “scatter” in fatigue test 
results was Mh f that it became necessary to test a number of wings 
at each value of alternating and mean load; in all, about 100 wings were 
tested. Repeated load testing on such a large scale has, we believe, not 
been done elsewhere. 

In parallel with work on complete wing structures, specimens of 
material and forms of construction have been tested in the various types 
of testing machines. In the 1940s it was found that tests on the same 
material in different laboratories yielded results which could not be 
correlated or reproduced because specific details of the manner of testing 
and methods of preparation were not given. It was clear that the 
endurance was very sensitive to the condition of the surface and of the 
subsurface layer, and an investigation was undertaken in our laboratories 
to determine the effect of various surface finishes on the fatigue strength 
of aluminium alloy (24 ST) material. Other important investigations 
were made of strength reduction factors resulting from notches, and of 
the effects of testing at various rates of stress reversal. At the same 
time, more fundamental studies were made of the mechanism of fatigue 
failure and of the development of slip bands and other metallurgical 
features during fatigue stressi 

The importance of this work was tragically highlighted in January 
1952, when a Dove aircraft failed in flight in Western Australia with a 
total loss of life, and it was discovered that another Dove which had 
flown a similar number of hours had major cracks in the same critical 
member. It is believea that aircraft in America have also failed in 
fatigue, although not much publicity has been given to the accidents. 

The fact that the Dove accident occurred in Australia was due not 
to the severity of service loads, but to the very high utilization of aircraft 
in this country; the two Doves referred to exceeded 9,000 hours 
before similar aircraft elsewhere had reached 5,000 hours. It might not 
be too strong a statement to say that the world in = 7 rapidly 
fatigue conscious after this event, although Aus been preaching 
this particular gospel for some years. 

Since the tragic Dove crash the Department of Civil Aviation has 


FLIGHT, 30 November 1956 


made a continuous study of the fatigue characteristics of all Australian 
civil aircraft used in the airlines, whether their ori be American or 
British. In every case where there is any reason to fear an early failure, 
a detailed calculation of the life has been made and safe lives laid down. 
Already seven separate aircraft types have been affected by modifications 
or replacements of components as a result of these studies. 

The Department has used the basic s of estimation and detailed 
research data obtained at A.R.L., and gust deta obtained in the airlines. 
It has combined these with a number of detailed refinements developed 
by its own engineers to keep the results in close accord with the 
experience so dearly bought. By always correlating the latest methods 
of estimation of life with the application of the same method to the case 
of the Dove, the ent has been able to avoid the wide fluctuations 
of estimated safe life which have occurred elsewhere and a steady and 
safe middle course has been steered down the years. 

Any estimate of life of a structure subjected to irregular load pean, 
as in atmospheric turbulence, requires either a test under way hn 
conditions or some rr yy the summation of the fatigue damage 
due to various parts of load history. Commonly the cumulative 
damage rule due to Palmgren and Miner is adopted, although it is 
known to be inaccurate, while with a completely irregular sequence the 
whole method of interpretation of the rule is ill-defined. Work to 
elucidate the effect of irregular loading is proceeding st A.R.L. in two 
parallel series of experiments. The first is on material specimens, where 
the irregular load sequence originates in the noise from a ther- 
mionic valve; this is amplified and force applied to the <> by a 
loud-speaker type of vibrator unit. The wave form of the oscillation 
applied to the specimen can be controlled to produce a load spectrum 
similar to that encountered in a turbulence. The rate of 
— is high and specimens can be tested to millions of cycles in 
a few days. 

The second approach is by testing full-scale wings, a random 
loading device. Operating through the normal system hydraulic 
jacks this device selects in a random sequence a series of eleven upward 
and eleven downward loads. The numbers and magnitudes of the loads 
follow a similar pattern to a a a. ya ~ AK this 
type of test is rather slow it will be some time yet before oe 
results are available to substantiate the current cumulative damage rule 
or to suggest a new one. It should be stated that this random load 
investigation 1s a example of Commonwealth co-ordination in 
aeronautical r The R.A.E. was also aware of the importance 
of establishing the effect of random loading and had given thought to 
the possibility of undertaking some tests. A meeting of co-ordinators 
in the field of structures was held under the auspices of C.A.A.R.C. 
in Australia in March 1955, and it was there - == 4 that Australia, 
being further forward in the devising and en; of the test 
facilities, should undertake this aspect of the work, leaving the R.A.E. 
free to concentrate on other things. 

on.—R , in his poate to the topic of civil 

aviation and equipment, . Coombes said 
“Finally, I would like to "leave a thought : suggested by one of the 
aircraft operators. British commercial aircraft have only been moder- 
ately successful in capturing world markets, despite the brilliant success 

the Viscount. The British designer is second to none and the 1 
has a long record of successes. The weaknesses, and h 
tread upon dangerous mm | are two: eo the long period from the 
first conception to the aircraft entering airline service; and, secondly, 
lack of appreciation of the needs of operators in other countries. 

“Aircraft often take seven or os to perfect; this was true 
of the Viscount, whereas the Convair only four = by intensifying 
the development stage. Australian airlines. He nm of their wonder- 
fully suitable conditions of operation, have er is eilliaaions of aircraft 
than any other country in the world. No fren’ 's tests will ever 
the weaknesses which airline operation will find; sheer hours on one 
unit, whether aircraft or engine, ate a searching test, total oa on a 
number of units being much less significant. Consequently, the French, 
in order to shorten the development period of the Caravelle, 1 have put 
a oy into simu‘ated passenger service with Air France, al 
actually the aircraft only carries freight. Could not British types, quite 
early in their development, be handed to an Australian operator to find 
the bugs? At the moment, new aircraft are not seen in Australia until 
they are regarded as perfect. 

“Australian operators would also be glad to ~, b~ in the specification 
and conception stages of projected designs. They have long experience 
of aircraft operation under highly competitive conditions and are familiar 
with both British and American ty and with the thinking of = 
countries. I believe that, if consulted, they would bring a new vi —— 
to bear, a viewpoint which might well ensure the acceptance 
type in a much wider market than the European.” 





. R.Ae.S.: Graduates and Students Section: 
1. British Interplonetary Society: 
C. A. Cross, M.A. 

. Association Pour L’Encouragement & la Recherche Aero- 
nautique: Exhibition of Rockets, Guided Missiles, and their 
Equipment, Paris. 

Institute of Refrigeration: “Cooling Problems in High 
ree Military Aircraft,” by Miss 8. Shilling, 0.8.6. 


, My ie. ‘S.: Graduates and Students Section: Film Show. 

A Helicopter Association: ‘Automatic Pilots for Helicopters” : 
4 1, “Theoretical Considerations,” 
B.Sc., 

b ty a rrtert Aeronautical Engineers: Annual Dinner 


Annual Dance. 
“Use of Probe Rockets,’ by 


by H. Collomosse, 
Port i, 


AP ee Development,” by M. C. Curties, 


and Dance. 

R.Ae.S.: Section Lecture: “Materials for Aircraft Struc- 
—. "oe to Kinetic Heating,” by Prof. A. J. Murphy, 
A..F .R.Ae. 





FORTHCOMING EVENTS 


R.Ae.S.: All Day Section Lecture on Teqneanie Wind 
Tunnel Testion, Techni - ~~ by H. F. Vessey, 
cates. R. Hills, a. J. A. Kirk, A.F.R.AeS., 
F. O'Hara, and F. E. R q 4 RAe.S. 
R.Ae.S. Branch Fixtures (to Dec. °s2) 
Dec. Derby, ‘Development and Production of H'gh Temperature 
Hignett; Gia: “Supersonic 


Dec. 20. 


Alloys for Turbine Engines, “ by H. E. 
Aircraft and Missiles,” by P. J. =e Dec. 5, Bristol, “Prospects 
and Problems in British Aviation,” P. G. Masefield; Luton, * “Trends 
in Aircraft Electrical Installations, ” by i. Zeftert; Chester, My oy x 
Associated a Non-metallic Materials in Aircraft,” by N. J. L. Meg- 
son and E. Russell; Christchurch, “Transfer Machining,” by A. J. 
Sephton. occ. 10, Henlow, Student Members’ Lectures. Dec. 12, 
Leicester, Annual Gencral Meeting and Film Show; Christchurch, 

“American Production Methods.” by J. Mackenzie; Covent ry, Lec- 
tures by Junicr Members; Merthyr Tydtit “File Show; Preston, “Novel 
Methods of Take-Off and Landing,” by T. D 
Fourth Mitchell Memorial Lecture, “Noise Ef, Aircraft yt —. . by 
Prof. E. J. Richards. 














30 NOVEMBER 1956 FLIGHT 


<b 


In every phase 


a 


Of.aviation_ 


— 
* 


Almost from the start of powered 
flight, Dunlop has been supplying aids te safer and, more 
efficient flying. Today their claim to S@ryve 
aviation is further substantiated by essential contributions toa 
2 ‘ 
new and expanding field of aerona@atical activity= 
_ ded missiles and reckets. Duulop Aviation 
Division are already developing actuating equipment 
associated with propulsigngisiadiamee and armament of guided missiles 
of all types as well as providing components for “* 
recovery after test launching. Constructors | 
and designers in this field are invited to communicate 


with:— 


OUNLOP RUBBER COMPANY LimiTeO 
CAVIATEON OLVISHON) © POLESHHLA + COVER Tey 
oe & . ; 


i 
Z aes 
‘eax 





30 NOVEMBER 1956 


--and still it was pressure proof 


This is just one of 

the laboratory tests 
that Silvoflex Type 200 
Flexible Hose Units 
are put through— 
just one of the 
reasons why you can 


rely on them. 








FIRE TEST 


Description of Unit. 
5/32” single-wire-braid, fire-resistant assembly. 
3.142” x minimum bend radius between ferrules. 


Minimum bend radius. 
i’ 


Preliminary tests. 


Complete endurance to 3rd draft hydraulics test. 3000 
P.S.1. Minimum bend radius High temperature. 
Vibration and Impulsing. 

Pressure during Fire Test. 
3000 P.S.1. 


Temperature of internal fluid at commencement. 
B0°C. 


My SILVOFLEX 


3 pts. per minute. 
Vibration. 


3000 C.P.M. 050" 
Torch. oO oO 
Standard Calor Gas ? 


Test (1). 
30 minutes on hose at vibrating end of bend 


Test (2). 
10 minutes on opposite end-fitting, hose now vibrating oe oO 4 ra U hw i T Ss 


at this end. 


Condition of Unit. 
No failure to hold pressure during or after tests 











WHEELS * TYRES - BRAKES - RAMS - VALVES - SILVOFLEX HOSE - X-RAY INSPECTION SERVICE 
$1238 


: The Palmer Tyre Limited PENFOLD ST. EDGWARE RD. LONDON, N.W.8 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement 
with the views expressed by correspondents in these 
columns; the names and addresses of the writers, not for 
publication in detail, must in all cases accompany letters. 


Ghost Squadron 


AVING noted the enthusiasm of your readers about the 

resurrection of some of the earlier types of aeroplanes, I 
feel that the enclosed photograph [reproduced in the head- 
ing.—Ed.] taken last week may be of some interest. 

It all started early in October when a small item appeared in a 
local newspaper with regard to a “ghost squadron” of World 
War Two aircraft reclining on a tobacco farm near Tillsonburg, 
Ontario, “poised for instant flight as if once more their peaceful 
skies were threatened.” 

Last Sunday I visited Tillsonburg and after much enquiry and 
searching eventually came upon a remarkable sight—a dilapidated 
farm, a mile off the highway, completely surrounded by aero- 
planes, 45 of them altogether. 

The first machine to come into view was a Westland Lysander, 
behind which stood two Fairey Swordfish, one fully rigged and 
the other with its wings lying on the ground on either side. A 
little further on more Swordfish, ten in all, fully rigged but with- 
out a scrap of fabric left on them. On the other side of the farm 
house and scattered through the surrounding bush I counted 
thirty-two Yales and Harvards. 

The owner of this “ghost squadron” was kind enough to 
allow me to walk amongst his treasures on condition I didn’t 
touch them; he apparently believes they are airworthy and 
thought I might damage them! (“A piece of canvas here and a 
drop of oil there and they are once again ready to fly.”) 

It seems that the owner (who shall be nameless) bought these 
aeroplanes from the Canadian Government eleven years ago 
with the intention of maintaining them in an airworthy condition 
for the benefit of wartime pilots who might want to fly them 
for old times’ sake. 

The Swordfish in some cases still carry ROYAL NAVY on the 
fuselage forward of the tailplane and are all fitted with canopies. 
All traces of unit or serial identification have long since disinteg- 
rated, although I have no doubt the airframe serial number plates 
would still have been legible had I known where to look for them. 

The Lysander, its wings lying on the ground beside it devoid 
of fabric, has the black and yellow markings of a target aircraft 
and carries the serial number 2346. Maybe some of your readers 
flew this machine—if they did I would be glad to let them have 
photographs of it in its present condition. 

Further, if any readers are interested in learning more about 
this collection I would be more than pleased to hear from them. 
Woodbridge, Ont. JouHN H. MATTHEWS. 

{Our correspondent’s full address is Davidson Drive, Wood- 
bridge, Ontario, Canada.—Ed.] 


The Future of the Helicopter 


r is difficult to accept Mr. Basil Arkell’s comments [Novem- 
ber 16] on my article “How Fares the Helicopter?” as a 
challenge when I find myself in agreement with so many of his 
views. In my case, his only complaints seem to be (a) that I 
implied that the Ministry of Supply cut back its helicopter pro- 
gramme for reasons of standardization rather than finance, which 
I certainly did not intend, (b) that I put much of my faith in 
the Rotodyne, which I admit, and (c) that I did not suggest how 
we should ensure “helicopters, not excuses,” which I refute. 

The basis of all m~ argument is that helicopters cannot fulfil 
their promise until a great deal of money is put into them. That 
money will not be forthcoming until the people who hold the 
purse-strings are convinced that it will be well spent. So, the 
small amount of cash now available must be allocated to the 
few projects that offer the best prospects of early success. 

We cannot afford to finance 75 assorted designs and, in an 
case, of the 75 under development in the United States in 1945, 
the handful that achieved full success were predominantly con- 
ventional single-rotor machines. This supports my plea for a 
measure of standardization of basic configuration. Certainly, let 
us leave scope for bright ideas, but not of the kind that would have 
half our designers still fiddling with biplanes and ornithopters. 

I agree that the industry has shown plenty of initiative; but 
lack of co-operation and standardization has caused much of that 
initiative to be wasted. This has led to the frustration, redund- 
ancy and loss of interest that Mr. Arkell so rightly deplores. 

This unsatisfactory picture will improve only when the heli- 
copter becomes a competitive, practicable, comfortable vehicle on 
a large scale. Thus, my hopes for the Rotodyne stem from the 
fact that it promises to achieve an efficiency and economy far 





















A sight to sadden connoisseurs of historic aircraft: Swordfish on a 


Canadian farm (see letter from Mr. John H. Matthews). 


superior to those of anything else in the air over ranges up to 
400 miles. These are virtues that even an inmate of the War 
Office or a potential airbus passenger can appreciate. 

Mr. Arkell is wrong in saying that I ask for “helicopters, not 
excuses” without indicating how this is to be achieved. The lead, 
as I state, must come from the fighting Services, in particular the 
Army, for whom aircraft like the Skeeter, Wessex and Rotodyne 
must surely be indispensable. In addition, B.E.A. might show its 
faith in the airbus with an “off the drawing-board” order which 
would be little more of a gamble than those for the Empire flying- 
boat or Vanguard. 

But—and this was one of the most important points that I 
tried to make—the civil airbus will be possible only when there 
are heliports for it to use. As Mr. Arkell says, helicopters must 
serve main centres of population, not merely the world’s outbacks, 
and he clouds the issue only by dragging in the red herring of 
London Airport. The amount of money spent on London Air- 
port is irrelevant, because while intercontinental airliners require 
immense runways we must provide them. Similarly, their 
passengers must be given every comfort and convenience and it is 
no more justified to compare these facilities with those required 
by helicopters than to compare the varying requirements of the 
Queen Mary and an Isle of Wight ferry boat. 

In some places the cost of building a heliport might be high; 
but the onal lack is of space and foresight rather than money. 
Unless the authorities in London and elsewhere find room for 
heliports, and accept the noise and other problems, the airbus 
is doomed. 

Surbiton, Surrey. 


Bombers and Defensive Armament 


T would appear that the inclusion of protective tail-armament 

as part of a nuclear bomber’s weapons system is an indis- 
pensable item of equipment, without which the likelihood of the 
aircraft reaching its objective safely is extremely -:mote. 

For some obscure reason known only to themselves, designers 
of such aircraft as Victor, Vulcan and Valiant find it expedient to 
dispense with protective armament altogether. Does this mean 
that protective armament so far as British bombers are concerned 
is a thing of the past? 

Edinburgh. A. G. A. ANDREWS. 

[The omission of defensive armament from the V-bombers was 
an Air Staff requirement in their design; it was considered that 
the additional performance thereby conferred would more than 
outweigh the lack of guns.—Ed.] 


Spotters’ Corner 
I WONDER if any of your readers could help me identify an 
aircraft which flew over Edinburgh just after mid-day on 
Tuesday, October 30. It headed due north over the west side 
of the city, turned in a wide sweep over Fife and disappeared 
above cloud heading a little east of south. It left a double con- 
trail, the trails of which broadened out until they almost met. 
It had large wing-tip tanks—at first I thought it was a B-45— 
but as it flew over I could see no engines. The wings appeared 
to be absolutely straight, with parallel leading- and trailing-edges. 
The trails came from the wing-roots. Wing-span seemed to be 
less than the fuselage length, and the general layout was reminis- 
cent of the Trident. The aircraft was finished in silver. It was 
very high but seemed to be about the same size as a B-45. 
I doubt if it was a CF-100; could it possibly have been an F-89? 
Edinburgh, 12. Tatn C. WALKER. 


Joun W. R. Tayror. 
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Airless-spray painting equipment (see item below) in use at the 
Martin works in Baltimore. In the background is a B-57. 


THE INDUSTRY 


Dowty Group Report 
[X his statement circulated to shareholders attending the Dowty 

Group’s second annual general meeting at Cheltenham on 
November 19, Sir George Dowty, F.R.Ae.S., the chairman, said 
that during the year an expansion programme larger than in any 
previous year had been carried out, and the benefit of this expendi- 
ture would be derived in the future. There had been a decline 
in the Group’s overseas aviation activities, and there were indica- 
tions of a reduction generally in military aviation orders; but other 
fields of activity could do more than redress any reduction likely 
to be sustained through a curtailment of aviation business. 

Dowty Seals, Ltd., continued to expand, and it was gratifying 
to note that the Remploy factory sponsored at Bristol was now 
in full operation, with satisfactory results. Dowty Fuel Systems, 
Ltd., had increased its research and development facilities and 
was now in a stronger technical position than ever before. A new 
turbojet test bed had been completed, and the company had 
obtained contracts for complete systems on some of the latest 
aircraft powerplants. Dowty Nucleonics, Ltd., was now firmly 
established 

Group profits amounted to £1,497,641 before taxation, com- 
pared with £1,492,027 for the previous year. After adjustments 
and providing for taxation of £718,020 the net profit was £777,171, 
which was £58,404 greater than last year’s. 


Airless Spray Painting 

AINT application by airless spray, a method in which the 

paint is heated to a very high temperature, then atomized by 
hydraulic pressure instead of by compressed air, was evolved in 
the U.S.A. by James A. Bede, president of the Bede International 
Development Co., of Cleveland, Ohio. In this country, sole manu- 
facturing and distributing rights en airless spray and all other 
Bede equipment are retained by T. C. Spray Finsshing Systems, 
5, St. James’s Place, London, S.W.1. 

Several advantages are claimed for the technique. One is that, 
because the air movement is small, the only ventilation required 


in the spray booth is to carry away the solvent fumes. Another is 
that the surface finish can be improved, a heavier film-thickness 
of paint being achieved in one operation. Also, when mainten- 
ance painting has to -be done on parts in situ, a heavier and more 
durable finish can be obtained without the risk of paint being 
blown on to surrounding areas. 


Recording Magnetic Flaw Detection 


A METHOD of recording the results of magnetic flaw detection 
has been developed by Industrial Tapes, Ltd., Speedfix 
House, 142/146 Old Street, London, E.C.1, in association with 
Radalloyd, Ltd.,.King Street, Leicester. It is said to be both 
quick and inexpensive. 

The part or weld under examination is covered with a variety 
of Speedfix tape specially developed for the process. This has a 
white surface, which is coated with a special detector ink. The 
part is then placed between the jaws of the flaw detector, the 
magnetic flux producing the flaw pattern in the usual manner. 
At this point the picture of the flaw is covered with a medium 
known as Speedfix Vinyl No. 12 transparent, which fixes the 
ink and provides a permanent picture of the flaw pattern for study, 
comparison with existing records, or filing. 

Other tapes have been developed for non-destructive surface- 
flaw detection on non-magnetic materials. Speedfix Vinyl No. 15 
(black hard mix) is used in conjunction with fluorescent 
penetrants. 


IN BRIEF 


Tannoy Products, Ltd., Norwood Road, West Norwood, Lon- 
don, S.E.27, have produced a loud-hailer, the Hey-loh, which 
weighs only 3 Ib including batteries. Transistors are used 
throughout and an amplification power of over 100 times is 
claimed 

* . * 

Mr. J. H. Hutchinson, A.M.I.Mech.E., has been appointed 
assistant engineering sales manager by the Hymatic Engineering 
Co., Ltd., Redditch, Worcs. He joined the company after serving 
in the R.A.F. as an engineer officer. At Hymatic he has carried 


out design-studies for new applications of pneumatics; he was 
made project engineer in the sales department in 1952 and later 
became senior project engineer. 
* 7 * 
British Nylon Spinners, Ltd., have produced an attractive and 


informative booklet, Nylon Knows the Ropes, which describes the 
history and achievements of nylon, including its uses in aviation— 
for glider and target tow-ropes, and for parachute cords and 
canopies. 

* * . 

Mr. Tony Lacey, formerly with D. Napier and Son, Ltd., has 
been 1 eer to the publicity department of the Fairey Aviation 
Co., Ltd., at 24 Bruton Street, London, W.1, where he will assist 
Mr. Derek O. Thurgood. 


> * * 


Mr. Brian Maxwell-Muller has joined Smiths Aircraft Instru- 
ments, Ltd., as a senior technical sales representative and will be 
responsible for the sale of civil aircraft equipment. He was 
formerly with Vickers-Armstrongs (Aircraft), Ltd., at Weybridge 
and the Hasler Telegraph Works, Ltd. 


* * * 


Sixteen undergraduate apprentices employed at the Weybridge 
works of Vickers-Armstrongs (Aircraft), Ltd., began studies for 
degrees in engineering subjects at various universities this 
autumn. The company is continuing to develop this section of 
its apprentice-training scheme, which is aimed at giving the 
best possible training facilities to youths of high calibre who 
hope eventually to qualify for senior posts in the industry. 


These two items are products of a firm which has been manufacturing 

electrical machinery since 1882. is an aircraft transformer, 

with independent D.C. outputs of 320 W at 600 v 0.54 amp and 90 W 

at 300 v 0.30 amp for a D.C. input of 26.5 vy 23 amp at 5,500 r.p.m.; 

weight is 14 Ib. The lower illustration shows a radar motor alternator 

to spec. K.114B. The makers are W. Mackie and Co., Ltd., 129/137 
Lambeth Road, London, S.E.1. 
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Detroit is the background of this D.H.C. Otter of Taxi Air Group, the 
subject of a news item in col. 2. 


CIVIL AVIATION 


U.A.T. ORDERS DC-8s 


[X February 1953 France’s largest private airline, Union Aéro- 

maritime de Transport, became the first airline in the world 
after B.O.A.C. to introduce jet services. Three Comet 1As, it will 
be recalled, were used to link Paris with French Union territories 
in West and Equatorial Africa. These services were operated 
successfully for more than a year until they had to be withdrawn 
in April 1954. 

U.A.T. now announce an order for five Do: s DC-8s, three 
of which will be delivered in 1960 and the other two in 1962, 
subject to French Government approval. The first operational 
service is scheduled for the spring of 1960. U.A.T. say that the 
DC-8 was chosen after “exhaustive study of all British and 
American jet-engined equipment being offered.” Their DC-8s 
will be operated in three réles—90 passenger mixed-class, 108 
all-tourist, and (1.A.T.A. gopoepe a 130 passenger high-density 
third-class. Johannesburg will be only 10} hours away from Paris 
(compared with the 23 hours as at present operated by DC-6Bs), 
and Brazzaville only 7} hours away via Nice. Value of U.A.T.’s 
DC-8 order is given as equivalent of £10m sterling. This brings 
the total number of DC-8s now sold to 116. 


SPAIN SELECTS THE HERON 


E order book for the de Havilland Heron rose to 123 when 
the private Spanish airline Aviacion y Comercio last week 
ordered a fleet of eight Heron 2s. The aircraft will be of the 
14-seat airline version and delivery will begin in the spring. Spain 
is the ninth country to have adopted the Heron exclusively for 
a short-haul domestic network: the others are Japan Air Lines, 
Garuda Indonesian Airways, Turkish Airlines, Indian Air Lines, 
Braathens, West African Airways, U.A.T., and New Zealand 
National Airways. 

This is the first order for Heron airliners for some time; the last 
dozen orders have all been for executive versions. Aviacion y 
Comercio, who operate a fleet of five Bristol Freighters and four 
Languedocs, intend to use their Herons on internal routes based 
on Madrid and connecting the capital with Vigo, Santiago, Oviedo, 
Santander, Bilbao, San Sebastian, Zaragoza, Barcelona, Alicante, 
Granada and Seville. Overseas routes also will be operated by 
Herons, connecting the Spanish mainland with sablanca, 
Tetuan, Oran, and Algiers, and with the islands of Tenerife, Gran 
Canaria, Majorca and Minorca. The Herons will also fly between 
Majorca and Marseilles. 


THE OTTER AS A TAXI— 


SINCE last April, de Havilland Otter and Beaver seaplanes of 
Taxi Air Group, Inc., of Detroit (see photograph above), have 
flown about 3,600 passengers on the popular “downtown” taxi 
service between Detroit and Cleveland across Lake Erie. With 
the end of the summer season T.A.G. have had to find a new use 
for their aircraft, owing to freezing of the lake, and the company 
now announce an air taxi service operating from Miami to resort 
areas on routes extending 100 miles south along the Florida Keys, 
100 miles west and 60 miles north. The Otter has been converted 
back to a landplane and T.A.G. has just placed an order with 
de Havilland Canada for an additional Otter; it is possible that 
a third will be ordered in the near future. 


—AND AS AN AIRLINER 


‘THE story of how the Otter came to be sold to the Philippines, 
a market traditionally the province of the American aircraft 
pram, © told in the foreign trade magazine of the Canadian 
Trade rtment. Mr. W. J. Jenkins, assistant trade commis- 
sioner at nila, writes: “Take one plane, built for service in 
rugged country. Add a smart sales campaign carried on by an 
alert agent, aided and abetted by the Trade Commissioner and 
the Canadian manufacturer. Result: success in a tough market. 
The product—Canadian-made Otter aircraft, three of which now 
are flying feeder routes in the Philippines.” 

The story began three years ago when an agent of the de 
Havilland Aircraft of Toronto realized that the Otter was ideal 
for air routes in the Philippines, a network embracing 12 large 
islands and several thousand small ones: “For two years the agent 
kept visiting prospects and distributing pamphlets about the plane 
and information on its performance . . In January, 1955, his 
persistence and that of the manufacturers paid off—the agent 
received an order for three Otters. They soon proved their worth. 

. Another two planes were ordered this year.” 


PARAM EF 


FROM Communist China comes the first official information 
about the air services in that country. The Civil Aviation 
Administration of China (C.A.A.C.) has just released to the West 
an attractively printed timetable of domestic and international 
schedules, including a route map, a portion of which is reproduced 
on the right. 

Effective from October 1, the timetable discloses that the 
C.A.A.C. operates 12 Ilyushin ll-12s, 14 Il-14s, and 2 Lissunov 
Li-2s (Russian-built DC-3s)—a small fleet considering the extent 
of the network. Under the heading “General Information,” printed 
in clear, concise English, are included the following glimpses of air 
travel in China today. 

Passengers’ free baggage allowance is ng Ib, although 
the following may be carried free of charge if their total weight 
does not exceed 11 Ib: “a lady’s handbag, an overcoat or wrap, 
a footrug, an umbrella or walking-stick, an infant’s food for con- 
sumption en route, @ thermos bottle and a reasonable amount of 
reading matter.” 

Transport between town terminal and airport is free. On 
domestic services meals are obtainable at airports at passengers’ 
own expense. Meals are free on international services. The same 
rules apply to hotel acco tion. 

In one respect the timetable conforms exactly with its Western 
counterparts: “The information contained in this timetable,” 
states a footnote, “is subject to change without notice.” 


The map shows the air-route network of Communist Chino. 
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Subject of the article below—the Napier- 
Eland airliner (Convair 340 conversion). 


Some Comments on the 
Doubts 


Operations Engineer 


of an Airline 


“Flight” photograph 


For and Against Turboprop Conversions 


doubts about the feasibility of re-engining piston-engine 

iirliners with turboprops. To be more specific, Mr. A. W. 
McCormick, of Transair, Ltd., Canada, writing in the current 
Journal of the Society of Licensed Aircraft Engineers, argues the 
case against the conversion of Convair 340s and 440s to take 
Napier Eland power. 

His views, it is certain, are carefully considered; but we felt 
that they could not go unchallenged. Some are fair, others down- 
right unfair; but most fall into the “that’s-a-good-question” 
category. 

We asked the Napier company for their comments on these 
views: the response was immediate, and we record below all 
Mr. McCormick’s main points (in italics) together with Napier’s 
comments. 

1) “The advantages of turbine-engined aircraft are hammered 
home with every advertisement—fire safety, smoother-quieter 
operation and economy being the usual headlines.” Mr. 
McCormick does not question these advantages, and it is reason- 
able to expect that by 1960-61 the major operators wishing to 
stay in business will be obliged to adopt turbine power. 

2) “As airframe limitations make it impracticable to convert 
piston-engined aircraft to straight gas-turbine power, the aircraft 
concerned must be the piston-engined aircraft which have been 
viewed as possible propeller-turbine aircraft.” The Convair 340 
was indeed designed from the outset for turboprop (Allison T-38) 
power, and (apart from the nacelles) requires no structural 
modification. 

3) “A powerplant test aircraft and even an engine demonstra- 
tor can be made to work by dint of hard work and much cost; 
whether it is practicable to convert a fleet or not is a different 
matter.” Napier’s private-venture Eland conversion of the 340 
which they bought from Convair (described fully in Flight of 
February 3, 1956) was straightforward, and should be well within 
the scope of contractors capable of major modification work. 
Complete kits are of course supplied by Napiers.) 

4) “To make a fuel system kerosine-proof, the engine controls 
suitable for the more accurate requirements of a propeller-turbine 
engine, and to operate systems from a gearbox instead of the rear 

ver might well prove impracticable.” The Convair 340 fuel 
system is satisfactory for aviation kerosine DERD. 2482. (Napier 
incidentally point out that kerosine should contain five per cent 
aromatics to prevent tank-sealing compound from becoming 
brittle. DERD. 2482 has an aromatic content considerably in 
excess of the minimum requirement for this particular purpose.) 
All fuel lines and venting systems up to the engine bulkhead are 

Iso suitable. Engine controls likewise are O.K. up to the engine 
bulkhead; beyond they are, of course, part and parcel of the 
powerplant kit—as also are accessory gearbox drive shaft and 
rearbox 

5) “The electrical modification alone, considering the large 
demand for starting a turbine, must require quite a bit of work.” 
The introduction of A.C. for engine and propeller de-icing (see 
our February 3 description) serves to provide a double safety 
factor on D.C., because provision is made for rectifying this new 
A.C. for charging the batteries for internal engine starting. 
Actually there is a choice of starting—electric, or by low-pressure 
fuel/air turbine. 

6) “Tank gauges that measure in gallons and read in pounds 

ill require recalibration to correct for the different specific 

gravity. This is simple ae. 

‘7) “To meet A.R.B. and C 


r I ‘HE voice of the airline engineer has been raised expressing 


. fire-proofing requirements 


for gas turbine engines means the cowling of the combustion- 
chamber bay in stainless steel—the weight of this obviously 
decreases the ‘light weight of engine’ advantage of the turbine 
engine.” The Pratt and Whitney cowling is, of course, fitted with 
stainless steel linings: the requirements apply equally to piston 
powerplants as to turbines. Reference to Napier’s brochure 
published just before the S.B.A.C. Display reveals that the total 
conversion shows an overall saving in weight of 500 Ib. 

(8) “The life of the Pratt and Whitney R-2800 engines in the 
Convair 340 is now 1,400 hours. To give the Napier or Allison 
propeller-turbine engines a similar life would require so much 
development flying that the airframe would be in the hands of the 
‘Ancient Monuments’ committee before they entered service.” 
It is fair here to record Napier’s claim that in spite of the inevit- 
ably lower initial overhaul life (this will of course increase steadily 
in service), a reduction in operating cost is still achieved. 

(9) “There is little point in pulling an aircraft out of service, 
say for a gearbox drive-shaft change, putting it back on the routes 
and pulling it out again fifty hours later for an engine change . . . 
The aircraft cannot give reliable service until [the engine] com- 
ponents are developed in service to give the same lives as their 
predecessors . . . Economically, the less servicing required by the 
propeller- turbine might balance out the phase servicing required.” 
This is of course inseparable from the introduction of any new 
type of powerplant. Napier have taken exceptional care to ensure 
the reliability of engine components and accessories. 

(10) “The spares and route trials organization will also have to 
be carried out . . . Organizing kerosine on a route not previously 
operated by gas turbine engined aircraft might cause quite a 
headache . . . But where are the modified parts of the airframe 
systems and nacelle to come from? One is more liable to get stuck 
for a solenoid than an Eland engine complete.” These are routine 
matters of spares and service organization which have to be 
undertaken by any operator (and his suppliers) when introducing 
new equipment. 

11) “Aircrew and ground crew training does not come in a 
saa kit.” No operator is likely to be deterred by having to 
convert his flight and ground crews to the new engine. 

(12) “The bigger problem might be getting other people, such 
as Air Traffic Control, to change their technique to suit the new 
aircraft. Confusion could be caused at an airport by two 
Operators, one using modified and one the original aircraft.” 
Viscount experience has shown that there is no mystery or diffi- 
culty about fitting turboprops into the A.T.C. traffic pattern. 

(13) “The increase in all-up weight permits the maximum 
a. range to be increased from 200 to over 1,200 miles—this 
is a fine achievement, but standard Convairs are dealing with the 
traffic on shorter routes anyway, so an aircraft that can carry a 
full Convair payload over 1,200 miles is not required to replace 
an aircraft carrying the same payload over 200 mile routes. 
Reference to Napier’s brochure shows that the Eland Convair 
has a lower cost per passenger mile down to 100 miles than its 
piston predecessor. 

* . . 


These comments, which sprinkle more “fors” among all Mr. 
McCormick’s “againsts,” change the perspective of his article 
somewhat. We have a feeling that operators may be inclining 
their ears more and more to the argument that, by converting 
their Convairs to Eland power, they will be making a _ aircraft 
into a better one—without the expense and delivery delay 
associated with the purchase of a completely new type. 
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NOTHING TO DECLARE 


"TUESDAY November 20 was lightheartedly described by the 
Financial Secretary to the Treasury, the Rt. Hon. Henry 
Brooke, M.P., as “one of those rare days when the Customs and the 
Treasury receive a pat on the back.” He was speaking as a guest 
of the Air League, who were celebrating the successful conclusion 
of their three-year campaign to liberate London Airport from 
Customs restrictions on the trans-shipment of freight. 

The “new deal” means that a load of cargo consigned from 
(say) New York to several European capitals can be flown into 
London and trans-shipped by other aircraft without having to 
undergo the full Customs procedure. The formalities which until 
now have consumed so much time (and incidentally kept business 
away) have been reduced to a point where they are—to quote Sir 
George Pirie, chairman of the Air League—“non-existent.” 

The implications of this may be far-reaching: London, the hub 
from which radiate fast and frequent services to the big business 
cities of the continent, could be the natural cargo distribution 
centre of Europe. Yet it has lost business to less well situated 
European airports with more enlightened Customs procedures 
(e.g., Frankfurt, Amsterdam, Zurich). Now that London’s formali- 
ties are better than those of these airports, there should be 
nothing to prevent its becoming, in Sir George Pirie’s phrase, the 
“air cargo gateway of Europe.” 

The Air League, as well as the Customs and Treasury, deserves 
a pat on the back for its latest successful exertions on behalf of 
British civil aviation. 


DIG THOSE CRAZY HOT-RODS 


HE Aircraft Owners and Pilots’ Association of America has 
~ complained bitterly that U.S. Air Force aircraft have been 
indulging in “military hot-rod flying”—the “buzzing” of civilian 
aircraft. For instance, said a member of A.O.P.A., a military jet 
recently changed its altitude by several thousand feet and its head- 
ing by about 90 deg so that it could make a head-on pass at a civil 
aircraft. There is, say the Association, “a most disturbing record” 
of military jets being involved in collisions and near-collisions with 
civil aircraft. 

An Air Force officer is quoted as saying that he was at a loss 
to aoe how to control “this rampaging and fantastic air safety 
problem. 


MR. CRITES’ CRISIS 


AY by day, the insurance newspaper Lloyd’s List and Shipping 

Gazette publishes a list of civil aircraft casualties. The reports 

are succinct and factual. They cannot be said to be prone to 

hyperbole or dramatization. Here we reproduce—as gratis advice 

to all pilots who find themselves in a Seller predicament—a report 
in the List for November 22:— 

“Manistique, Mich., November 17: Chesley J. Crites started 
the engine of his four-seater ’plane at Blaney Park Airport, Mich., 
today without realizing the throttle was wide open. The pilotless 
*plane sped down the runway and took off. While the ’plane flew 


Sir Anthony and Lady Eden flew to Jamaica last Friday in B.O.A.C.’s 
first DC-7C, G-AOIA, seen in this new air-to-air picture. 
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around Mr. Crites grabbed a deer rifle and fired eight shots all into 
the engine. The ’plane crashed, burned and became a total loss.” 


THE TASK FORCE AT WORK 


‘THe implementation panel of the International Civil Aviation 
Organization—the “jet-age task force”—recently held its first 
session in Montreal. The result of its preliminary findings was 
that, in some cases, nations were finding unusual difficulties in 
providing the facilities for services called for in I.C.A.O.’s regional 
plans, and the task force expects to have to consult with various 
governments about the solution of technical, economic and financial 
problems. 

Part of the first session was devoted to a series of reports on air 
navigation systems as they existed in various parts of the world. 
The force was then able to decide that North Atlantic problems— 
the large volume of air traffic, difficulties of radio communication in 
arctic regions, and the insufficient accuracy of navigation systems 
now available—should be given priority. The next step, they 
agreed, was to meet again in Paris in January to consider the air 
navigation situation in the European-Mediterranean region. Here 
also there is a high density of traffic, and the air space is becoming 
increasingly congested. Although some European countries are 
engaged in fundamental re-examination of these problems in their 
national areas, the panel appreciate the necessity for an overall 
reappraisal. An I.C.A.O. regional air navigation meeting will be 
held for the European-Mediterranean area next May. 


MORE FREIGHT FOR SABENA 


GABENA'S growing volume of air freight—an increase in tonnage 
of just over ten per cent and a revenue rise of over 13 per cent 
was realized in 1955—led to the inauguration of a new European 
cargo network on November 1. This specialized service will, the 
airline say, be operated on a par with their passenger services, and 
will be devoted exclusively to air freight. Radiating from Brussels, 
the route network covers cities in the U.K., Germany, Austria, 
Italy, France, Ireland, the Netherlands and Denmark, and pro- 
vides cargo connections at the Belgian airport of Melsbroeck with 
Sabena aircraft leaving for New York and Johannesburg. In 
anticipation of a greater demand for the carriage of air freight 
these intercontinental services have each been increased in fre- 
quency by one flight per week. 


EAST GERMAN JET—AND A Tu-114 


WE published on July 27 an artist’s impression of a new East 
German four-engined jet airliner project. More details of this 
design have appeared in the West German aviation magazine 
Flugwelt. It appears that the project is the work of Professor 
Bruno Baade (a former Junkers designer), and that it is a civil 
adaptation of his EF-150, a high performance medium bomber 
which actually flew in 1952. This bomber was not adopted by the 
Russians “for prestige reasons,” but various features were copied 
by Soviet designers—particularly the hydraulics, which were 
“transplanted complete” into certain Russian designs. 

The BB-152 will be fitted with four 2,500kg-thrust engines 
(compared with two 5,000kg-thrust engines of the bomber). A 
prototype is being constructed at the Dresden Aircraft Centre; no 
date has been given for production deliveries, but Flugwelt indi- 
cates that a big effort to export the BB-152 is to be made. Adver- 
tisements for technical staff are appearing in the Press. 

The same article contains a reference to Mr. Tupolev’s 180-seat 
jet airliner darkly hinted at by the Russians last spring. A civil 
version of the Bison bomber is being “feverishly” developed. It 
will seat 170 to 180 passengers, and will be designated Tu-114. 


4 


East German State Aircraft Industry BB-152: Engines: 4 x 5,500 Ib 
thrust. Dimensions: Span, 92ft; length, 103ft; wing area, 1,754 sq ft; 
wing loading, 75 lb/sq ft. Weights: gross, 110,000 Ib; crew, 1,100 Ib; 
payload, 17,600 Ib; fuel and oil, 30,000 Ib; equipped, 68,000 Ib. 
Performance: Max. Mach No., 0.88 at 36,000ft; take-off run, 3,310ft; 
cruising speed at 6,000ft, 530 m.p.h.; landing speed at 78,000 Ib, 
98 m.p.h.; sea level rate of climb, 47.5ft/sec; time to 29,000ft, 21 min; 
service ceiling (3.3ft/sec), 36,600ft; “theoretical” range, 2,000 miles. 
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CIVIL AVIATION, 


Mr. G. J. H. Jetts (left), who is to succeed Sir John D’Albiac (right) 
as commandant of London Airport (see below). 


LONDON AIRPORT'S FRONT OFFICE 


N announcement by the Minister of Transport and Civil 
Aviation, Mr. Harold Watkinson, confirms the appointment 
forecast last week) of Mr. G. J. H. Jeffs, M.V.O., O.B.E., as 
Commandant of London Airport in succession to Air Marshal Sir 
John D’Albiac, K.B.E., C.B., D.S.O., who is retiring from the post 
in January. 

Sir John, who is 62, has served in this position since 1947—the 
period covering the major development and growth of the airport. 
On his retirement he will continue to maintain an active part in 
civil aviation affairs: he has been appointed by the Minister as 
deputy chairman of the Air Transport Advisory Council. Sir 
John has spent most of his life in aviation. He was seconded to the 
R.N.A:S. in 1915 and commissioned in the R.A.F. in 1918. During 
the 1939-45 war he became A.O.C. Tactical Air Force and Deputy 
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Commander Mediterranean Allied Tactical Air Force. He retired 
from the R.A.F. in 1946. 

“Jimmy” Jeffs, who is 56, has been associated for many years 
with air traffic control. It is — that, later on, when the 
general management-structure for all airports serving the London 
area has been further considered, Mr. Jeffs will concentrate on the 
operational and technical aspects of the airport work for which 
he has specially high qualifications. In 1938, after 16 years in 
charge of A.T. ra at Croydon and Heston, he became chief instruc- 
tor of the Air Ministry school of air traffic control and later he was 
appointed Superintendent of air traffic control. He joined the 
M.T.C.A. in 1945, 


STRATOCRUISERS TO WEST AFRICA 


MPROVEMENTS to B.O.A.C.’s West African services are 

planned for next year, when Stratocruisers—released from 
North Atlantic service by the introduction of DC-7Cs—will be 
introduced on certain first-class services. From January, 40-seat 
Argonauts on first-class services will be replaced with 30-seaters, 
equipped with reclining “slumberette” chairs; tourist flights will 
continue to be operated with 54-seat Argonauts. 

Last weekend, a B.O.A.C. Stratocruiser made a proving flight 
to West Africa. It arrived at Lagos on Friday morning, and was 
due to give demonstration flights there during the afternoon. 
Further demonstrations were to be given at Accra on Saturday 
and at Kano on the following day. Stratocruiser services (from 
London to Lagos or London to Accra via Rome and Kano) are 
planned to be introduced in April. The aircraft will be used on 
first-class flights; they will be equipped with 40 slumberettes on 
the upper deck and the usual lounge-bar on the lower deck. 

With the introduction of these new services in 1957, B.O.A.C. 
intend to increase the frequency of flights at peak periods. They 
are also considering the possibility of alternative routes between 
Britain and West Africa. By next September and October there 
should be a total of 17 flights a week between London and West 
Africa, no fewer than 13 of them first-class. 


BREVITIES 


F IRST flight of the Electra is now scheduled for January 1958— 
three months later than the original target-date of October 1957 
Flight, July 6). Deliveries to American Airlines are due to start 
in August, according to the original contract. First delivery will 
be to Allison (June 1958) for T-501 development. 
. . * 
Sabena is to open an S-58 helicopter service between Brussels 
and Paris in the spring. 
. . _ 
The annual Caribbean Air Transport Council is to be held at 
Kingston, Jamaica, starting on December 3. 
* * * 


PanAm have applied for a new route to southern Europe, from 
Florida via Panama, Lima, San Juan, Puerto Rico, the Azores, 
Lisbon, Madrid, Nice - Rome. 


* * 


Derby Aviation has — for permission to operate a regular 
service between Derby, — and Rotterdam. 
. 


The Britannia 301 is carrying out preliminary tropical trials in 
South Africa. Since its first flight on July 31, this aircraft has 
completed 200 hours of flying. 

* . . 

The Viscount order-book last week rose to 357 with an order 
for an executive 810D from the Niarchos shipping group, to be 
delivered in September 1958. 


. * * 


A team of Dutch officials has been inspecting London Airport, 
prior to the £18m modernization of Schiphol Airport. The new 
passenger area there will be in the centre of the airfield, which will 
have four 10,000ft runways. 

> . * 


Leeds City Council have voted in favour of keeping Yeadon 
Airport under the control of the Leeds and Bradford Joint Aero- 
drome Committee. Night flying equipment could be installed for 
a “comparatively small cost.” A total of 26,700 passengers made 
use of Yeadon between January 1 and October 10. 


. * . 


A conference of the American Aircraft Industries Association 
was told by the Costa Rican airline, LACSA, that Latin American 
airlines might have to turn to Britain, France and Russia for new 
civil aircraft “if U.S. manufacturers did not offer more favourable 
credit terms.” 


A Czech I-12 crashed in Eastern Switzerland en route from 
Zurich to Prague on November 25. All 23 people on board were 
killed. a a ? 

S.A.S. announced “with deep concern” that the U.K. Govern- 
ment has not reviewed the airline’s cabotage rights at Hong Kong. 
7 : * 

A DC-6B of L.A.I. crashed shortly after take-off from Orly 
en route from Rome to New York on November 23. Of the 34 
people on board 33 lost their lives. 

. 7 . 

A modern airport is being built on the western outskirts of 

Peking. It will accommodate “the largest airliners envisaged.” 


_ By eliminating a —= Montreal B.O.A.C. has reduced the 


journey time between don and Port-of-Spain, Trinidad, to 


20 hours. 
= : > 
The new C.P.A.L. service between Toronto and Mexico is to 
be increased to a thrice-weekly frequency. C.P.A.L.’s first 
Britannia, states the airline, is scheduled for delivery next 
September. 
. * 7 
Increased use of Silver mi | Airways’ Roadair services has 
resulted in a new record for the quantity of freight air-ferried 
across the Channel. The tonnage carried in September, when 
the previous record was established, was trebled in October. 
. * * 


Seaboard and Western announce “the fastest daily Monday- 
through-Friday air freight schedules ever offered” between the 
U.S.A. and Western Europe, effective from December‘1. The new 
service, flown by the company’s Super Constellations, will offer 
a capacity of 400,000 Ib weekly. 

* * . 

T.A.A. made a record profit of £A302,945 in 1955-56 (not 
£242,000, as inadvertently stated last week). The airline’s Viscount 
fleet increased from five to nine in this period, and achieved a 
paying-passenger load factor of 86.1 per cent. The fleet average 
was 70.9 per cent. 

. - 

Qantas has just announced the se of two more Super-Gs, 
for delivery next autumn, to add to its fleet of 14 Super Con- 
stellations. This is the airline’s sixth Constellation repeat-order. 
They have arranged to borrow the equivalent of £9.7m from the 
World Bank for their re-equipment programme. 





Concentration 


on quality 


You know the BP Aviation Service. 

You have seen its fuellers on hundreds 

of airfields. But have you ever stopped to 

think what goes on before the fuel reaches 

your aircraft tank, or how that fuel’s quality 
is ensured . 


From the time that the crude oil is won from 
the ground until it is delivered to the consumer, 
constant checking at all stages of production 
and distribution is necessary to maintain 
Z the highest quality. The illustration 
ZG, shows a chemist analysing a sample 
of aviation fuel. It typifies the 
concentration on _ laboratory 
research work behind the 
British Petroleum Com- 

pany’s aviation fuels. 
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serves aviation well 
The international aircraft fuelling organisation of The British Petroleum Company Limited 
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The HML Autostatic 
Test Rig and 
Power Pack 


The HML Autostatic Test Rig and 
Power Pack, Control Panel side. 


The HML Autostatic Power Pack is a test unit which 
is largely used for research. It provides a supply of 
hydraulic fluid automatically to any predetermined, 
pre-set pressure up to 5,000 p.s.i. It is a further 
embodiment of the HML twin principles of sim- 
plicity and robustness. It is specially intended for 
factories or laboratories where there is constant test- 
ing of hydraulic components or systems on a number 
of individual benches and a virtually unlimited flow 
rate can be provided to suit the customer. 

The HML Autostatic Power Pack is particularly 
well suited to the continuous power requirements of 
guided weapon servo-control mechanism. 

The HML Autostatic Test Rig and Power Pack 
showing Relay and Hydraulic piping circuit. 





Full details and specifica- 
tions gladly sent 
on request. 


éficgies (ENGINEERING) LTD acrart vision 


* Mobile and Static Hydraulic Test Rigs for Aircraft and Components * Hydraulic Equipment for Guided 
Missiles %& Hydraulic Power Units for all purposes * High Speed Gear Boxes * Piston-type 
Accumulators * High-Pressure Filters 


466-490 EDGWARE ROAD, LONDON, W.2. TELEPHONE: PADDINGTON 0022 (12 LINES) 


DHB/ 2789 
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SERVICE 
AVIATION 


Royal Air Force and 


Fleet Air Arm News 





Fuel Cuts 


OPERATIONAL training will not be 
affected by fuel economies being intro- 
duced in the R.A.F. but communication 
flights, non-operational training and con- 
tinuation flying for aircrew in non-flying 
postings will be restricted. The ten per 
cent cut will be enforced for Service motor 
transport. 


Beverleys Hard At It 


IVE months after their introduction 
into service with No. 47 Sqn., 
Beverleys are already heavily committed in 
Europe and the Middle East. In addition 
to maintaining a regular daily freight run 
to Germany and carrying relief supplies to 
Austria for the Hungarians, Beverleys have 
flown the following four loads to Malta and 
Cyprus: a piece of signals equipment mea- 
suring 47ft x 8ft x 7ft; an 18,000 Ib signals 
vehicle; three 9,000 lb power trailers; and 
one of the largest R.A.F. fire tenders. A 
shuttle service of freight and personnel has 
also been maintained between Cyprus and 
El Gamil airfield, Port Said. 















Cyprus Helicopter Squadron 
NEW helicopter squadron, No. 284, 
was formed in Cyprus last week. Based 

at Nicosia, nine of the squadron’s Syca- 
mores are already engaged on anti-terrorist 
duties, while three more and a Whirlwind 
are being used for search and rescue and 
communications duties. 


Whirlwind Night Rescue 


WHIRLWIND of No. 705 Sgqn., 

F.A.A., last week was flown at night 
from Lee-on-Solent, via the Isle of Wight, 
to Salisbury and back. A severely burned 
woman had to be transferred from the 
Island to Odstock Hospital, Salisbury, and 
Lt-Cdr. E. C. Spreadbury volunteered to 
make the flight as weather conditions were 
good. He landed by the light of portable 
floodlights and car headlamps, picked up 
the patient, her sister, a nurse and a doctor, 
and flew them to Odstock, where the land- 




































































A highly-polished Hastings of the Far East Transport Wing was used to fly the Duke of 
Edinburgh from Butterworth to the new civil airfield at Kuala Lumpur during his recent visit 


to Malaya. 


He is seen here, after disembarking, with (I. to r.) Sir Donald MacGillivray, 


High Commissioner for Malaya; Tengku Abdul Rahman, Chief Minister; Lt-Gen. R. H. Bower, 
G.0.C. and Director of Emergency Operations; Lt-Cdr. M. Parker, Equerry to the Duke; and 
Air Marshal Sir Francis Fressanges, A.O.C-in-C. 


ing was made by car headlights. He then 
took the three passengers back to the Isle 
of Wight. Lt-Cdr. Spreadbury’s navigator 
was Petty Officer Telegraphist W. A. 
Jarvis. 

Whirlwinds are not considered suitable 
for operation at night unless it is possible 
to fly visually. 


No Dead-eye 

QOMEONE fired pistol shots at a Valiant 
on Luga airfield, Malta, last week. One 

bullet hit the aircraft, but did negligible 

damage. 


Trainers in Sweden 
| bar by Air Marshal Sir Richard 
Atcherley, A.O.C-in-C. Flying Train- 
ing Command, a six-man delegation is now 
completing a five-day visit to the Royal 
Swedish Air Force to study Swedish fly- 
ing training methods. It is reported that 
they are interested in the stage at which 
the Swedes convert pupils to jet aircraft. 


Oldenburg Inventors 

N an invention contest held at R.A.F. 

Oldenburg last month, five N.C.O.s 
received a total of £14 prize money for 
various forms of ingenuity. W/O. F. W. 
Parsons redesigned and rewired all radio 
facilities in the new control tower and 
made circuit diagrams for record purposes. 
Cpl. Tech. M. J. Hannan had produced a 
tool for checking the setting of Avon swirl- 
vanes and it is now being used, in modified 
form, on the station. Sgt. A. F. Billinger 
devised an improved method of locking 
various Aden gun components. F/Sgt. 
J. G. Petrie had put forward a scheme for 
reducing the number of documents; and 
Cpl. D. Burtchell made a tool for extract- 
ing sticking cartridges from Avon turbo- 
starters. 


Wesel and Tiger 

pilots of No. 80 Sqn., based at Laar- 
bruch, Germany, regularly fly with the 

Wesel Flying Club. F/L. W. Lamb, one 


No. 210 Sqn., at R.A.F. Topclifte, Thirsk, 
Yorks., is trying to determine the origin of 
this trophy which is in their possession. It 
was made in about 1920, but there is no 
engraving to indicate the date or occasion of 
its presentation. 





of the pilots, recently bought a Tiger Moth 
in England and flew it out to Germany. 
The machine is hangared and serviced by 
the Wesel club and placed at the disposal 
of the squadron so that members do not 
have to borrow the German machines. The 
club’s C.F.I., a former Ju 88 pilot, plans 
to hold joint Anglo-German rallies. 


Better Flotation 
NEW dinghies are to be carried in some 
aircraft now entering service. They 
are equipped with simply erected double- 
walled canopies giving protection against 
extremes of heat or cold. Comprehensive 
survival kit stowed in each dinghy includes 
Sarah homing beacons—and waterproof 
playing cards. Dinghy allocation ranges 
from one five-seat unit for V-bomber crews 
to six nine-seaters for Comets and four 
twenty-seaters for the Beverley. 


R.A.A.F. Meteorites 


HREE pilots of No. 78 (Fighter) Wing, 

RAA.F., based at Williamtown, 
N.S.W., have formed a formation aerobatic 
team and called themselves the Meteorites. 
They fly Meteor 8s brought back from 
Korea. F/L. J. H. Flemming is leader, 
and F/Sgts. F. P. Riley and O. R. F 
Bartrop are numbers two and three. The 
team manager is Maj. W. Wilson, an 
American on exchange posting. 


Henlow Successes 
INCE the inception of the Technical 
Cadet Scheme twenty out of 27 Tech- 
nical Cadets trained at the R.A.F. Technical 
College, Henlow, Beds, have been awarded 
Higher National Diplomas in either 
mechanical or electrical engineering. 


Commemorating the Spitfire 
At Weybridge last week, Mr. Jeffrey 

Quill presented a silver model of a 
Spitfire to S/L. W. P. Swaby, who com- 
manded the last R.A.F. Spitfire squadron 
at the time it converted to Meteors. The 
squadron is No. 81, at present based at 
Seletar, Singapore, and commanded by 
S/L. S. McCreith. The model was given 
by Vickers-Armstrongs (Aircraft), Ltd. 
S/L. Swaby made the last squadron Spit- 
fire sortie and Jeffrey Quill tested every 
mark of Spitfire from the 1936 prototype 
to its post-war development, the Spiteful. 
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A. Cdre. R. L. Phillips 
E regret to record the death, in the 
R.A.F. hospital at Wroughton last 
week, of A. Cdre. R. L. Phillips, A.O.C. 
No. 27 Group. Asa signals expert he made 
important contributions to the country’s 
defence system. 

He was selected for Cranwell after a 
course at an R.A.F. wireless school and 
was commissioned in 1929. He served in 
an army co-operation squadron on the 
North-West Frontier in 1930; later he 
gained top marks in a specialist signals 
course and went to Air Ministry. In 1938 
he commanded a bomber squadron in Aden 
and was then attached to Middle East Com- 
mand. He served in Europe after the in- 
vasion and was Chief Signals Officer of 
Fighter Command after the war. Until 
1953 he was Director of Signals Policy, Air 
Ministry, before taking over command of 
No. 27 Group. 


No. 813 Sqn. Reformed 


Tr R.N.A.S. Ford last Monday, No. 813 

Sqn. was re-commissioned. It is com- 
manded by Lt-Cdr. R. W. Halliday, who 
was the squadron’s senior pilot during its 
previous commission in Eagle last year. 


Spitfire Mk 9, MK 732 


EMBERS of No. 14 Sqn. at Oldenburg, 
Germany, are trying to trace the pilot 

who last flew a Mk 9 9 Spitfire, MK 732, 
which has just been presented to them by 
the Dutch commander at Eindhoven. The 
machine had lain there ever since it was 
abandoned by No. 124 Wing after World 
War 2. The squadron wants to repair the 
aircraft (which lacks hood, propeller, wing- 
root fairing and engine under-cowling) and 
use it as a memorial. It is thought that the 
Spitfire’s last pilot would be able to give 
information about its history and markings. 


Caught in the Slips 

THe new nylon crash barrier made its 
first “catch” recently when a Sea Venom 

had to land on H.M.S. Eagle without a 


hook. The crew were uninjured and the 
aircraft sustained only minor damage. This 
is believed to be the first emergency use of 
this type of barrier. 


New Memorial Prize 


MEMORIAL prize fund has been in- 
augurated by the parents and brothers 
of S/L. Richard Fox-Linton, an R.A.F. 
medical officer who lost his life in an acci- 
dent in 1953. He was flying in a Meteor 
trainer from Little Rissington during an 


Dame Felicity Peake, 
retired Director of 
the W.RAF., pre- 
senting the Hanbury 
Trophy, for winners 
of the Sash of Merit, 
to G/O. Jean Conan- 
Doyle, Station Com- 
mander at Hawkinge. 
Dame Felicity had 
reviewed the — & 
out parade of 
40th intake at the 
WRAF. O.C.T.U. 
last week. 


instructor’s course, prior to taking up acci- 
dent investigation duties. 
The trust deed and a cheque for £1,000 
have been presented to Air Chief 
Sir Francis Fogarty; and the Richard Fox- 
Linton Memorial Prize will be awarded 
annually to the R.A.F. medical officer who, 
in the opinion of the Director-General of 
Medical Services, has performed the most 
outstanding work in the investigation of 
flying accidents and the advancement of 
measures for the promotion of safety in 


flight. 


Mid-Canada Line Relief 


AFTER working from dawn to dusk for 
49 consecutive days, assisting in the 
completion of the Mid-Canada Line, per- 
sonnel of the Canadian anti-submarine 
helicopter squadron HS-50 have been with- 
drawn from Knob Lake. They have been 
replaced by members of squadron HU-21. 
Naval helicopter assistance was requested 
to speed up the completion of the radar 
warning line, which runs for about 3,000 
miles and follows approximately the 55th 
parallel. 


2nd T.A.F. Limelight 

AS part of a CinemaScope film on the air 
activities of NATO, the French 

cameraman Jacques Letallier recently 

ae Hunters of No. 112 Sqn., 

riiggen, and Canberra B(I).8s of No. 88 
Sqn. from the nose position of a Canberra 
of this type. The film including these shots 
should be generally released about the 
middle of next year. 

Canberra P.R.7s of No. 31 Sqn., Laar- 
bruch, took part with American F- 100s, 
French RF-84F Thunderflashes and 
Canadian Sabres recently in the fly-past 
over Fontainebleau as part of the ceremonies 
which marked the handing over by General 
Gruenther of the post of ACEUR to Gen. 
Lauris Norstad. 


No. 59 Sqn. History. 

NFORMATION and pictures relating 

to the history of No. 59 Sqn. are being 
sought now that the squadron has been 
reformed in Germany. Material submitted 
to F/O. P. G. W. Lewis, No. 59 Sqn., 
R.A.F. Gutersloh, B.A.O.R. 39, Germany, 
will be carefully handled and returned if 
requested. 


R.A.F. Appointments 


‘THE following continues a list of Royal 
Air Force appointments recently an- 
nounced by the Air Ministry: — 

G/C., J. Ky tg = to H.Q., Tech- 
nical Training Command, for air duties; 
G/C. A. TA Arnold to H.Q., Technical Train- 
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ing Command, for administrative staff duties; 

rey pa H. Stones to H.Q., 41 Group, for air 
staff duties (retaining the acting rank of group 
captain); G/C. L. Brown to Air Ministry, 
for duty in the Department of the Air Member 
for Personnel; G/C. K. M. Crick, O.B.E., to 
No. 2 School of Technical Training, for 
administrative duties; G/C. P. H. Holmes, 
O.B.E., to Air Ministry, for duty in the rx 1 - 
ment of the C.A.S.; G/C. F. Rump, O.B.E 
to Air Ministry, for duty in the rtment 
of the Air Member for Supply and — 
tion; G/C. J. F. Roberts, O.B.E., to F. 
Record Office, for administrative duties (re- 
Ha tee acting rank of group captain); G/C. 
C.B.E., to H.Q., Bomber Command, 

for -s staff duties; G/C. A. Gollan, O.B.E., to 
H.Q., Home Command, for administrative staff 
duties; G/C. C. T. Jackaman, O.B.E., to H.Q., 
AAFCE., for staff duties; G/C. M. G. 
Lloyd-Jones to H.Q., Bomber Command, for 
administrative staff duties; G/C. A. H. 
Donaldson, D.S.O., D.F.C., A.F.C., to Air 
Ministry, for duty in the Department of the 
CA.S.; G/C. W. T. F. Wightman, D.F.C., 
A.F.C., to H.Q., No. 12 Group, for adminis- 
trative staff duties; G/C. M. W. B. Knight, 
D.F.C., to R.A.F. North A to com- 
mand; G/C. D. C. Torrens to the British Joint 
Services Mission, Washington, for staff duties; 
G/C. S. B. Grant, D.F.C., to the Ministry of 
a. (SEATO Bangkok) for staff duties (re- 


rank of group captain). 
we /Cc.D D. W. Rowson to 


.Q., 90 Group, for 
air staff duties (with the acting rank of group 
captain); W/C. W. G. Brinn, D.F.C., D.F.M., 
to H.Q., Maintenance Command, for adminis- 
trative duties; W/C. W. MA Evans to Air 
Ministry for duty in the Department of 
Permanent Under-Secretary of State; W/C. E 
Hearl, O.B.E., to Air Ministry for duty in the 

ent of the Air Member for Supply 
tion; W/C. W. A. Laurie, D.F.C 
to A try for duty in the Department of 
the Air tee for Supply and Organization; 
W/C. W. F. M. McDonagh to Air Ministry 
for duty in the Department of the Air Member 
for Supply and Organization; W/C. A. S. 
Mann, D.F.C., to R.A.F. Duxford, for adminis- 
trative duties; W/C. J. H. I. Stirling to No. 1 
Radio School for technical duties; W/C. 
G. P. S. Thomas, O.B.E., to H.Q., Transport 
Command, for administrative staff duties; 
W/C. G. W. Topliss, D.F.C., to H.Q., Eastern 
Sector, for air staff duties; W/C. S. V. Vaize 
to H.Q., No. 41 Group, for technical s 
duties; W/C. A. S. Woodgate to H.Q., No. 40 
Group, for administrative staff duties; W/C. 
S. E. D. Mills to R.A.F. Record Office, for 
rank of 
to H.Q., 


administrative duties (with acti 
up captain); W/C. C. D. Burri 
echni Training Command, for adminis- 
trative staff duties; W/C. A. W. Skingsley, 
B.E.M., to R.A.F. North Front, for technical 
duties; W/C. C. T. W. Morgan to Air Ministry, 
for duty in the Department of the Air Member 
— _ A Organization. 
H. B. Bentley, O.B.E., to R.A.F. 
meal for administrative duties; W/C. 
D. 1. C. — to H.Q., M.E.A.F., for adminis- 
trative staff duties; W/C. H. W. Ford to H.Q., 
Fighter Command, for aa staff 
duties; W/C. A. J. Goatly to H.Q., No. 40 
Group, for administrative staff duties; W/C. 
G. F. Rogers, O.B.E., to R.A.F. Wellesbourne 
Mountford, for administrative duties; W/C. G. 
—- M. BE. to ~~ M.U., Banham, to 
¢ acting ‘rank wing 
commandes) wie. S. L. Swain to H.Q., 
M.E.ALF., for edison staff duties; W/C. 
D. Tollerton to H. Q., AAFCE, for staff "duties; 
W/C.G. M. Robinson, D.F.C., to H.Q., No. 83 
Group, for administrative staff duties ~~ the 
acting rank of group captain); W/C. A. 
Toyne, D.F.C., to R.A.F. Pembrey, >. com- 
mand (with the acting rank of group captain); 
wie.) W. McKelvey, M.B.E., to H.Q., - 19 
Group, for technical staff duties; S/L. K. J. B. 
Dunlop, O.B.E., to R.A.F. Wildenrath, for 
technical duties gh the acting rank of wing 
commander); S$/L. L. Fussell to M.o.S. 
(with the acting i of wing commander). 
W/C. J. S. McLean, O.B.E., D.F.C., to 
H.Q., i Training Command, A. . 
administrative staff duties (with acting rank 
of Bee eid ct Gee ae 
2nd T.A.F., for technical staff duties; W/ 
N. L. Letten to Air Minis , for duty in the 
MBE, to No. 16 (LAA. Ie. M. J. Territt, 
M.B.E., to No. — | eee ate F. Regi- 
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FE RELS 


SPHERICAL 
PLUG VALVES 
for the SAFE 
control of all 
aircraft fluids 
In 14 sizes from 
4" to # 
Also in MULTIWAY 


Models with various 


portings 


SE AIRCRAFT DIVISION 
HEREFORD 





Complex INSULATION problems solved/ 


with the LIGHTWEIGHT HIGH TEMPERATURE 
INSULATION BLANKET /r JET ENGINES. 


ae TAIL PIPES and RELATED ACCESSORIES 
up to |,000° centigrade 


¢ MAXIMUM INSULATION 
MINIMUM WEIGHT 


* INCREASED SAFETY AND 
OPERATIONAL EFFICENCY 


* FLAT COVERING TO WRAP 
ROUND CURVED SURFACES 


* PRE-FORMED FOR DOUBLE 
CURVATURES 


* TAILOR MADE TO COMPLEX 
SHAPES AND EXACTING 
REQUIREMENTS 
4 fa B-A-P nsuiat 


, n toa 


BURNLEY AIRCRAFT PRODUCTS LIMITED 


FULLEDGE WORKS - BURNLEY - LANCASHIRE : ENGLAND 


AIR« CRAFT 
REPAIR DIVISION - GROSVENOR STREET * STONEYHOLME - BURNLEY om (-(-1 0) alelat = 3184 





FLIGHT 


WESTERN MANUFACT® 


THE AERODROME ~- READI 
Telephone: SONNING 2351 


| 
| 
| 
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photographic gifts 
RELGMi | need not be costly 


Next week’s AMATEUR PHOTOGRAPHER presents 


C H R / AY T M A S$ a special selection of photographic gifts to suit 


every pocket. Choose at your leisure from its 


p R & S$ & N TS big ‘show window’ of cameras, equipment and 


accessories — then sit back and enjoy some 


N U M B E BR 5 D E C. superb articles on Christmas photography 


— and a full quota of regular features! 





from all Newsagents as usual 1s. 3d. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 6/- per 
line, minimum 12/-. Each paragraph is charged separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be ad to FLIGHT Classified Advertisement Dept., Dorset 


House, Stamford Street, London, 8.E.1 
Postal Orders and cheques sent in payment for advertisements should be made payable to Dliffe & Sons, Ltd., 


and crossed & Co. 

AIRCRAFT ENGINEER Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 
PRESS > Classified advertisement Bex Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
reach Head Office by charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
FIRST POST THURSDAY for publication obveptieoment charge. Replies should be addressed to “Box 0000, ¢/o Flight,”” Dorset House, Stamford Street, 
in the following week's issue subject to The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
space being available. for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 








WwW I R E PRESS NOTICE 
DECEMBER 14th ISSUE WILL CLOSE FOR 


T H R E A D | N S E x TS PRESS WITH FIRST POST, WEDNESDAY, 


DECEMBER Sth. 


—— 

















AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 
Europe’s Leading Aircraft Brokers 


HAVILLAND Dove. neg: 
One only now available. Fitted full airline radio, FLY ' N G BOOTS 


ten passenger seats, fati a mods., Certificate of Air- 
worthiness valid until 1957. £16,000. Together Lined throughout with soft lux- 
with this aircraft we are "c@iering two power plants, urious Sheepskin, these excellent 
one engine and a comprehensive spares holding, which boots have all leather uppers, 
will be included at very attractive prices if a packet leather sole, rubber heel, strap and 
FO R N EW D E S IG N S Ty HA TELAND Rapides. buckle adjustment and exclusive 
D*s the present time we can offer several very calf retaining strap £5- -§ 
A N D S A L VA G E ood de Havilland Rapides from £2,775 upwards. All Sizes, Ladies 5-9 Gents 5-12 
fu lly equipped with radio, current Certificates of Air- Terms to Flying Clubs. Trade Supplied. 
CROSS MFG worthiness, eight and in some cases nine seats, and Send 44.in stomps fori/lustrated catalogue. 
. co. (1938) LTD. ready CK hy hy oe. ype. 1) 500. Retent 
1 treet, London, W.1. 
COMBE DOWN, BATH Ex-R.A.F. aircraft, fully converted to civil Mk 22 Tel, Atunenss 4964. Grams: 
TEL. COMBE DOWN 2355/6 standard. New Certificate of Airworthiness, airframe Avichie. Véeade. tantea. 
hours since new 1,563, engine hours since complete > : 
overhaul 220, STR.9, four-channel V.H.F., full ‘aad 
controls, and fully duplicated blind flying panels. 
Delightful to fly, a modern all-metal aircraft at £1,450 
D® HAVILLAND Tiger Moth. 

We have just finished rebuilding one of these to 
our export standard, but without a nil hour 
A E R @) oe E R Vv I Cc E MS engine or renewi fabric entirely. vailable for 

LIMITED delivery in two weeks from date of confirmed order, 

the airframe has 1,796 hours since new, and the ine 

Croydon Airport 569 hours since complete overhaul. Fy in 
: CROydon 9373 Cables: Aeroserv, Croydon — and blue, this is in really first-class condition. 
FOR ALL AVIATION SUPPLIES For further details of these aeroplanes, or any 


ELECTRICAL Component Overhauls others in which you may be interested, please 


MANUFACTU heet omponents contact:— 
= Sans of 5 Metal C Ww S. SHACKLETON, LTD., 175, Piccadilly, 

e London, W.1. Cables: “Shackhud, London.” 
Tel.: HYDe Park 2448-9, 9408 [0070 


















































~- K19B, K20, 52, K24, F24, F25, K8AB, and other 
eit - " x“ Ps cameras, and accessories available from stock. 
British Air Line Pilots Association a. & Serene Write :— 

95 MOUNT STREET, W.1. AEROPLANES BY DUNDAS Air Survey Dept. 

Tel.: GROsvenor 6261 AUSTER V. Harringay Photo Supplies 
Membership open to all commercial and PROCTOR V. Choice of three. 43 G Mee. 5261/2 lon, NA 
Service Pilots. For full details concerning a 
object and particulars of membership AUSTER Autocar 

please write to Secretary. AUSTER VD 


























AUSTER J.1/N. 
Fox Moth. SHORT AVIATION 
FOR 


AIRCRAFT PARTS WANTED MILES Gemini D. H. 89A RAPIDE SPARES 


AMERI M INCLUDING 
ey saiinhaacints stine ecet Mme crus FLARES, tuDDens 
. . : ’ ; , UNDER- 
State price, quantity and condition. 9 BUND AS, LTD Rack S717, Cotten: CARRIAGES, WHEELS, TYRES, ETC. 
If possible, Manufacturer. Dundas-Aero. Piccy, London. (0559 BRAND NEW -EX STOCK -IMMEDIATE DELIVERY 
COLLINS SUPPLY COMPANY R. A. SHORT AVIATION, WHYTELEAFE, 
SURREY. PHONE: UPLANDS 6211/2 


9050 Washington Bivd., Culver City, Calif. 
OLL-ASORE f Aircraft and Engines Limited, Croydon 
rt. Telephone: CROydon 5151. Do pay us 
a visit and see Tiger Moths in all a of rebuilding 
and Gipsy engines being overhaule 
very p d to show you around 
ROCTOR IV dual, one of last built 1945. Radio, 


é 7 reu we red ey, painted metallic sky 
co ON BAGS ~~ * full C y-7;-1- in country. E. P. 


FOR SPARE PARTS, ETC. er, A St. Peter Lo lemon, Chan- 
« ai Ta s. Tel.: St. Martin’s 7 [5986 


WALTER H FELTHAM 4 SON, 110 Wwe are shortly Pannen a * Miles Magister. 8 
perial We ridge Road, be eticed as is oe overhauled and relesed| ESM] SC CRET Trae 
~ wee, vous © Read, Tncideneatiy, this is a perfect aeroplane which has only 


Telephone: HOP 1784 LONDON, 8.E.1 flown 800 hours since new. Mitchell Aircraft, Ltd., Actually in Stock 
Airport, Portsmouth, Hants. [0349 
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AIRCRAFT FOR SALE 


VENDAIR of Croydon Airport offer:—Auster Auto- 
crat, Auster = V, Auster Mark VD, Proctors III 
and IV, Proctor V with long-range tanks, all in stock 
at Croydon Airport. Croydon 5777. [0603 








AIRCRAFT ACCESSORIES AND ENGINES 


A, J]. WALTER, A.J.W. (instruments), Ltd. 
Amcnsrt spares. 

ENGINE spares. 

ACCESSORIES. 

[NSTRUMENTS. 

writs, call, cable or telephone. 


A J. WALTER, Gatwick Ai 
* Horley 1420 and 1510 (Ext 
Cubeng, London. 
CL LASIS & S for Ceo Moths and | Gipsy Major, 
ipsy Six 
Re Ae AIRCRAFT AND ENG NGINES, at 
hone CRO. 5151. 
EMINI dual control set, including dual Pa... 
£150. Lear 12-volt ADF. 12, automatic radio 
compass, £220.—Box $310 [S948 
R Sale—two Cirrus Minor 2 recently re- 
moved from a Gemini aircraft, 470 odd hours 
since complete overhaul, screened ignition, vacuum 
pump and generator drive. Apply Box 5264. [5938 
HILLIPS & WHITE, LTD., offer from stock 
Instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
——_ components and parts. 
avilland Gipsy Major and 
strong Siddeley Cheetah IX, X and XV spares. 
lists available.—6l, *s Gardens, London, W. 
Tel.: Ambassador 8651, 2764. Cables Gyrair, London. 
[0466 





Horley, Surrey. 
105/ o ” Cables : 
(0268 





AIRCRAFT SERVICING 





EPAIRS and C. of A. overhaul for all types of air- 
craft._Brooklands Aviation, Ltd., Civil R 
Services, Sywell Acrodrome, Northampton. el: 
Moulton 3218 [0307 





CAPACITY AVAILABLE 


grec AL H.S.S. Milling Cutters, End Mills, » 
etc. Well known manufacturers offer capaci or 
reasonable delivery dates.—Box No. 5338. ‘{s950 








CLUBS 


HESTS. AND ESSEX smo CLUB, i ,-— 
Tawney Aerodrome. M.C.A. approved —— 

pilots’ licence course. Auster, Gemini, Tiger, Hornet 

and Proctor aircraft. Trial lesson 35s. 15 miles centre 

of London. Central Line Underground to Theydon 

| ae 250 to club. Open every day.—Tel.: — 

lord 2 (0230 





co. LTD. 
HESTON AIRPORT, 
Hounslow, Middlesex 
have immediate openings in their 


DESIGN OFFICE 


on a new and interesting 
Civil Aeroplane 
for: 


SENIOR, INTERMEDIATE 
and 
JUNIOR DRAUGHTSMEN 


EXPERIENCED 
STRESSMEN 


LOFTSMEN 


Long-Term Programme 
Good opportunities 


Please write with full particulars to: 


THE CHIEF DESIGNER 














|x ~ Ministry y Approved Courses * 
for the 


commer et intron i 
|towoon SCHOOL OF AIR NAVIGATION 


All subjects for professional pilot or navigator 
licences and ratings embracing Academic, Technical, 
| Simulated and Flying aspects. 


CLUBS 





Club, Croydon Airport, M.C.A. 
lor Private Pilots’ Licences. Link trainer 
instruction available. Open seven days a week. 
Croydon 9126. [0292 
AERO CLUB. Course for 
Private Pilot’s Licence. Auster and Moth 
aircraft £3 7s 6d per hour, at. tty 
tract hours. Gemini and Mes: also avail- 
able. Instructors course, Jo TY. meg = a 
Luxurious Club house, squash court. 
tel. Exeter 67433 34 





CLOTHING 





officers’ uniforms purchased; good selection 

AT RAE Officers’ kits for sale, new and recon- 
ditioned.—Fishers, Service 86-88 bab > 
ton Street, Woolwich. Tel.: Woolwich 1055. 7 





CONSULTANTS 


R, DUNDAS, LTD., have been giving the cor- 
answer to avia' s for twenty 

fucns: Marketing. 3 St 

am ~~ 5 2. HYDe Park Hr 

[0$60 





$.W.1. 





CONTACT LENSES 


| ye! CONTACT LENSES CENTRE 7D. D, 
Endsleigh Court, W.C.l. Deferred 
Booklet sent. 








ELECTROPLATING 








MACHINERY FOR SALE 


ARCHDALE Vertical Mill, Type VM.30. New 
condition. Table 44in by l4in. 400-440/3/50. 
Box No. 5439. [S977 








PACKING AND SHIPPING 


R, SP i PARK, iD. 143/9 Fenchurch St., E.C. 
Mansion se 3083. Official packers and 
shippers to the enn y industry. [0012 








TUITION 





coaching, also short per . Home study 
alternative. 


33 OVINGTON SQUARE, KNIGHTSBRIDGE 
S.W.3. KEN. 6221 
*% FLYING BASE: CROYDON AIRPORT & 











FREE. Brochure giving details of courses 
branches aero eng., covering A.F.R.Ac.S., MOR 
exams, etc. Also courses for all other branches of 
i —/}. re E.M.I. Institutes, Dept. aoe 
London, W.4. (Associated with H.M.V.) [ 








SAUNDERS-ROE LTD. 
require 


SENIOR 
AERODYNAMICISTS 
STRESS ENGINEERS 
DRAUGHTSMEN 


and other Technicians at their London 
and Osberne, |.c.W., design offices. 


Qualified design engineers—resourcefu] men 
of original thinking and mature engineering 
judgement—who can meet the challenge of 
new problems, owe it to themselves to inves- 
tigate the career opportunities now available 
in our organisation. 


working conditi 














SITUATIONS VACANT 
CHIEF INSPECTOR 
(AIRCRAFT) 
FERRANT! LIMITED, EDINBURGH 


require a Chief Inspector for their 
Flying Unit. Applicants should have 
experience on Piston and Turbine 
powered aircraft, installation work for 
the flight testing of equipment, and 
routine servicing of airframes and 
engines to A.I.D. and A.R.B. require- 
ments. They should be holders of 
category “B*’ Licence for A/F type in 
Group 5-4 or Group 5-5, or have 
equivalent of experience in civil over- 
hau! and repair work. Pensionable 
staff position and the salary paid will be 
appropriate to the responsibility in- 
volved. Interview will be arranged in 
either EDINBURGH or LONDON and at 
times to suit convenience of applicants. 
Please apply, giving full details, to the 
Personnel Officer, Ferranti Limited, 
Ferry Road, Edinburgh 5, quoting 
Ref. Ci/TID/29. 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 
DESIGN AND (DRAWING OFFICE 


SENIOR STRESS ENGINEER 
(Education degree standard plus at least 
0 years’ experience in Aircraft Industry) 
STRESSMEN 
(Educated to H.N.C. Standard) 


TECHNICAL ILLUSTRATORS 


The Design and Drawing Office is engaged 

on development work, trial installation and 

modification, covering a wide variety of 
multi-jet and turbo-prop aircraft. 


Modern Offices and Equipment 
Excellent Salaries and Long-term 


prospects 
Housing assistance for suitably qualified 
applicants. 
Send details, experience, etc., and when 
available for interview, to:— 
PERSONNEL MANAGER 
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TUITION 


TUITION 


SITUATIONS VACANT 





AIR SERVICE TRAINING 
The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensures the soundest training for an aviation career. 
M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance engineers’ licences in categories “A” and “C.” 


HELICOPTER COURSES 


for private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD. 


Hamble, Southampton. Tel. Hamble, 300 n E970 





CIVIL PILOT/NAVIGATOR LICENCES 
AS LTD., provides full-time or inter- 
mittent instruction and posta! tui 


provid ‘ 
tain fete Specie ES Nae and Performance Schedule 
Link t 4.5 MONarch 1364. 
Por! full details apply to Principal, 
AVIGATION, LIMITED 
30 Central Chambers, Ealing B/way, London, W.5. 
Tel. Baling 8949. . [0248 





NMGeeaces. Lary MTC = ~ 


Fvery facility at reasonable rates from 


QOUTHEND -ON -SEA MUNICIPAL 
CENTRE and FLYING SCHOOL, unicipal 
Airport, Southend-on-Sea. Rochford 56204. [0452 
OUTHEND-ON-SEA Municipal Air Centre — 

. Comprehensive flying wainies for 

» Tatings and Special 

for instruments, t-flying and = 


scriptions. 

AL Aijrport, Southend-on-Sea, Essex. 
Rochford 56204. [ 
A* re mae Ay career for your son. 

—s ee 


of a} 





F. -R.Ae. S., A.R.B. Certs., A.M.L.Mech.E., etc., on 

“no pass, no fee” terms. Over 95 cent. suc- 
For details of exams and aa ad all semnases 

of aeronau work, navigation, mechanical 

write for 144-page ‘handbook oe. — LE.T. Dep 

702), 10 Wright’s Lane, London, 07 


cesses. 





SITUATIONS VACANT 


ROTAX, LTD. 
Aircraft Electrical Engineers 


rsonnel who have 


invite applications from 
qualifica lowing vacancies:— 


tions for the f 
TECHNICAL ESTIMATORS 
= 





AUSTER AIRCRAFT LIMITED 
require for their 
Design Offices at 
REARSBY, LEICESTERSHIRE 
and 
FARNBOROUGH, HANTS 
SENIOR AND INTERMEDIATE STRESSMEN 
SENIOR AND INTERMEDIATE DESIGN 
DRAUGHTSMEN 
and at Rearsby only 
AN AERODYNAMICIST 


COMPANY Pension Scheme. Cheap Flying at 
Rearsby with Flying Club. 


APPLY IN WRITING IN THE FIRST INSTANCE 
TO THE PERSONNEL MANAGER, AUSTER 
AIRCRAFT LTD., REARSBY, LEICESTER. 

[5981 





THE COLLEGE OF AERONAUTICS 
I ‘yi -y 4 are invited for the appointment of 
Lecturer in the Departmen i lectrical 


t of Aircraft El 

Engineering. t on ifications and 

experience within a range rising to £1,200 per annum 

with F.S.S.U. — ~~ apenas. A university 

or equivalent in engi +7 is desir- 

and catideme should Lael ( not 

essentially) have pe eae of one of the follow (a) 
electrical machine design, (b) aircraft 

AY electrical power systems. oot candi- 

be required to lecture at post-graduate level 

systems and to assist in 

of laboratories. Oppor- 

tunities exist for private research work. Applications 

(quoting ae EP/L) gi Avy particulars and 

the names of three referees sho be forwarded to the 

Recorder, The College of pol my Cranfield, 

Bletchley, Bucks, from whom further particulars may 

be obtained. [S959 


tions, or 
date ' 


essential, with experience in similar cla uct. 
Applicants am, be capable of preparing fully detailed 
cost estimates 

UPERANNUA TION Scheme. Sports Club. 


EXCELLENT working conditions. Staff restaurant. 
OUSING accommodation in the New Town for 
successful applicants within a reasonable time, 
pn being given to those persons registered on 
B aod housing list in the London area. 
to: 
A Persennel Manager, 
ROTAX LIMITED, 


Maylands Avenue, Hemel Hempstead, Herts 





(5965 





ARMSTRONG SIDDELEY MOTORS, LIMITED 
has requirements in 
the Flight and Performance Department for 


( 1) A Mechanical Engineer to w— on ormance 
calculations (predictions and flight Py 
and associated problems with new engines. A degree 
standard is usually necessary but cers with com- 
parable  eapeense will be considere 
2 An Engineer with a H.N. C. in Mechanical 
Engineering with some electrical knowledge for 
practical work on the design and manufacture of in- 
struments for use in t development testing of 
new ines. 
S ES will be commensurate with experience 
aaa — If desired, private circumstances will 


ered. 
APPLICATIONS, quoting FP, to the Technical 
er, Armstrong Siddeley Motors, 
Limited, Coventry. [5850 





LONDON SCHOOL OF AIR NAVIGATION 


H‘4YE further developments ahead. A sound career 
is offered to Instructors. Apply in writing, 33, 
Ovington Square, London, S.W.3. (S988 





ORTON AIR SERVICES require fully qualified 
radio officers home and overseas. Starting rate 
£885, plus generous overseas allowances. rived 











GLOSTER AIRCRAFT CO. LTD. 
GLOUCESTER, 


have vacancies for 


DRAUGHTSMEN 


ELECTRICAL AND STRUCTURAL 


Aircraft experience desirable but not essential. 


The factory is ideally situated in the Cotswolds. Pension scheme, good 
canteen, welfare and sports facilities. Single accommodation available 
in Residential Club. 


Applications stating age, previous experience and employers, etc., 
should be addressed to the 
CHIEF DESIGNER 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 
require 
AERO ELECTRICIANS 


for work on Multi-jet and Turbo- 
prop Aircraft. 


Bench work and testing. 
Overtime and Production Bonus. 


Single lodging accommodation 
available near Works. 


Write, call or phone: 
Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER 











AIRCRAFT SPRING WASHERS 


To B.S. 
SPECIFICATION 


S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
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AIRCRAFT 
DESIGNERS 


This advertisement is addressed to you if you 
are an experienced AIRCRAFT DRAUGHTSMAN 
desirous of taking more responsibility in the 
design of modern aircraft, and if you possess the 
ability to lead and supervise the work of others. 


We offer a wide choice of new and very interest- 
ing work on high- or low-speed aircraft. The 
positions are permanent with excellent prospects 
for further advancement; working and living 
conditions are superior to the majority and every 
assistance is given with residential problems. 


if you possess the above qualifications you are 
invited to visit us any day, week-ends included, to 
look around our company and discuss the matter 
in more detail. Naturally, any expense incurred 
will be reimbursed and overnight accommodation 
at our Flying Club can be arranged if necessary. 


Write for any further particulars you may 
require to: 
THE TECHNICAL STAFF MANAGER, 
BLACKBURN & GENERAL AIRCRAFT LTD., 
BROUGH, E. YORKSHIRE 


You may be sure all inquiries will be treated in strict 
confidence. 


,  —_ 


ee. 


CIVIL AIRLINER DESIGN 
OPPORTUNITIES 


at 


HATFIELD, LONDON, CHESTER 
Applications for INFORMAL INTERVIEW 
at any of the above design offices are invited 
from 


SENIOR DESIGNERS With previous Aircraft 
Structural or Mechanical 


experience. 


STRESSMEN Senior and Junior. 


DRAUGHTSMEN Senior and Junior. Pre- 


vious Aircraft experience 
is not essential. 


An interview, at which all aspects of the work 
may be discussed can be arranged at any time, 
by application to: 


The Personnel Manager 
THE DE HAVILLAND AIRCRAFT CO. LTD. 
HATFIELD, ST. GEORGE'S HOUSE, BROUGHTON, 


HERTS. or 193-197 REGENT ST. or CHESTER. 
LONDON, W.1. 
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SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LTD. 


urgently require 


for the design and development of their new 
TURBO-PROP FREIGHTER-COACH AIRCRAFT 


STRESSMEN—Qualifications are a Degree or H.N.C., and 
preferably two or more years’ experience of aircraft 
stressing. 


WEIGHTS ENGINEERS—Minimum qualifications, O.N.C. 
Practical weight control experience also preferred. 


PROGRAMMERS—Mathematics Graduates for program- 
ming aerodynamics and structural problems for the Firm's 
digital computer. Preference will be given to applicants 


Surveying the 
year in yachting 
. ++ power & sail 


. > 
The critics say: 
(about previous editions) 


“Something to suit every 
yachtsman’s taste."’ 
The Daily Telegraph 


“Comes at exactly the 
right moment to restore the 
spirit of the winter-bound 
yachtsman.”’ 

The Tatler & Bystander 


“This is the kind of book 
that yachtsmen look for- 
ward to, not because of its 
natural use in reference, 
but because of the pleasur- j 
able reading it affords.”’ 
Ship & Boat Builder j 


with relevant ee, Com this is not considered Ii = A brilliant survey of the season’s yacht- 
he Hea ing activities, an invaluable book of 
This work is of a permanent character and applicants will ° f bined ith 

be eligible for the Company’s generous pension scheme reference ——- combine wit many 
after a qualifying period. The salary scale will be com- ‘ graphic racing and cruising stories, 
mensurate with the degree of responsibility associated ‘ 

with these positions and, in addition, a removal allowance superb photographs and 55 designs of 

' f " . *,* 

will be paid to married ——— wishing to transfer to Pry, Pon yachts. The ideal — the traditional 
Christmas gift for yachtsmen. 

Interviews will be arranged at our Whitley works, and 
candidates invited will be reimbursed for reasonable 


travelling expenses. Applications will be treated in the 
strictest confidence, and should be addressed to 


Technical Appointments Officer, Yachting World Annual 1957 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
BAGINTON, NEAR COVENTRY From all —— - “Yachting World"” 
y : ication. 


quoting reference ADO/T/7. STAMFORD STREET LONDON - SEA 


358 NET: BY POST 36s. 5d. 
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SITUATIONS VACANT 


A Leading 
AERONAUTICAL MANUFACTURER 
in the London Area 





requires an 
EXPERIENCED STRUCTURAL TEST 
ENGINEER 
preferably with aeronautical 
background 


to co-ordinate tests for a 
new and challenging 


GUIDED WEAPON PROJECT 
Technical and Administrative Duties 
Attractive Salary 
WRITE, giving fullest details to 


OX No. 24602 ac, Samson Clarks, 57/61, Mortimer 
Street, W.1 [S969 





AIR TRAFFIC 
CONTROL OFFICER 
required at Contractor's airfield (operating 
single-engine and military aircraft, S.E 
England. 
R A.F. or M.C.A. Certificate required 
. 


Reply to 
Box No. 5470. (S988 





THE COLLEGE OF AERONAUTICS 


AP plications are invited for the yy of 
Demonstrator in the Department of Aircraft Elec- 
trical Engineering to assist in the supervision and check- 
ing of students’ Eocsneery work. Salary dependent on 
ualifications and experience within a wT rising to 
i050 per annum with family allowance \ university 
ee or equivalent in engineering or physics is desir- 
able but not essential. Candidates should have a good 
general experience of electrical machines and be able to 
undertake tests on motors, generators and power equip- 
ment. Successful candidate would be considered for 
promotion to a lectureship appointment at a later date. 
Applications (quoting reference EP/D) giving full par- 
ticulars and the names of three referees should be 
forwarded to the Recorder, The College of Aero- 
nautics, Cranfield, Bletchley, Bucks, from whom 
further particulars may be obtained. [5960 





ENGINEER 


A PROGRESSIVE post offered to a Mechanical 
Engineer of proved ability. Successful applicant 
will join a development team, in a senior capacity, 

gaged on finalising design of an Electro-Mechanical 
project, then roceed to take up Technical Managership 
of the manufacturing department. Applicants should 
be under 35 years of age, hold a degree or H.N.C. in 
Mechanical ineering and must have workshop 
experience. Commencing salary £1,350 p.a.; super- 
annuation after 12 months and a car allowance is also 
paid. Applications giving full particulars should be 
made to the Personal Assistant to the Managing Direc- 
tor, Dowsett Holding Ltd., Tallington, Stamford, 
Lincs [S978 








DESIGNER DRAUGHTSMAN 


[EXCEPTIONAL egpeneniy occurs on new project 

for Mechanical signer, who should preferably 
have had aeronautical experience on either airframe or 
propeller design, as well as having a sound knowledge 
of gear and governing mechanisms. Applicants should 
be under 35 years of age, hold a degree or H.N.C. in 
Mechanical or Aeronautical Engineering, and have 
workshop experience. Commencing salary £1,000 p.a., 
a car allowance is also paid. Applications giving full 
particulars should be made to the Personal Assistant 
to the Manag Director, Dowsett Holdings Ltd., 
Tallington, Stamford, Lincs. [S979 





VISCOUNT “A” LICENSED ENGINEERS 
Dart “C” Licensed Engineers 


THE above are required for ground and flying duties 
based at London Airport. Good pay and conditions. 
Write: Box F326, L.P.E., 55 St. Martin’s Lane, 


lon, W.C.2. [5961 


CENTRAL AFRICAN AIRWAYS CORPORA- 
TION have a vacancy for a technical instructor to 
familiarize licensed engineers and pilots with their 
currently raey aircraft. Apply ya full experi- 
ence to C.A.A. Representative, c/o Vickers-Arm- 
strongs, Ltd., Weybridge, Surrey. [S964 

















MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRCRAFT INSPECTORS 
(Electrical and Airframe) 


Must be experienced on multi-jet and 


turbo-prop aircraft. 


Suitable applicants will be offered 

STAFF RATES AND CONDITIONS 

including contributory superannua- 

tion, plus housing assistance if 
required. 


Write, call or phone for interview. 
Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER 


MARSHALL 
AIRPORT WORKS CAMBRIDGE 
Required at Cambridge 
AIRCRAFT ELECTRICIANS 
AIRFRAME FITTERS 
SHEET METAL WORKERS 


Some of these vacancies would have 





special appeal to men with experience 
of 
Stressed Skin Work 
on modern aircraft. 


Good rates of pay under regular 


review. Upgrading by merit and 


recommendation. 
Overtime and Production Bonus 
Single Lodgings near Works 


Write, call or phone: 
Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER 


MARSHALL 
AIRPORT WORKS CAMBRIDGE 


Required for ‘on site’ work. Modern 
aircraft modification and repair. 


AIRFRAME INSPECTORS 
ELECTRICAL INSPECTORS 
AERO ELECTRICIANS 
AIRFRAME FITTERS 


Comfortable hostel accommodation 
with good food during preliminary 
familiarization at Cambridge. 





Generous subsistence and other 
allowances whilst ‘on site.’ 


Send full particulars experience and 
when available to: 
EMPLOYMENT OFFICER 











SITUATIONS VACANT 





THE COLLEGE OF AERONAUTICS 


PPLICATIONS are invited for the appointment 
of Senior Lecturer in the Department of Aircraft 
Electrical Engineering. Candidates should possess a 
university degree or —_- in engineering and 
should have considerable experience of one of the 
——- (a) electrical machine design, (b) aircraft 
electrical systems, or (c) electrical power systems. 
Salary dependent on qualifications and experience 
within a range rising to £1,600 per annum with 
F.S.S.U. and family allowance. Successful candidate 
will be required to lecture at a post-graduate level 
on aircraft and G.W. power systems and to equip and 
supervise laboratories and other installations. Oppor- 
tunities exist for private research work. Applications 
(quoting reference EP/SL) giving full particulars and 
the names of three referees should be forwarded to 
the Recorder, The College of Aeronautics, Cranfield, 
Bletchley, Bucks., from whom further particulars may 
be obtained. [S980 





Test and Laboratory Engineers required for gyro 
and electro mechanical instruments. Apply stating 
age, _—— and salary -—% to S. Brown, 
Ltd., Shakespeare Street, Watford, Herts. [0147 
ADIO Engineer Licensed or able to obtain licence, 
good commencing salary, accommodation available. 
Don Everall (Aviation) Ltd., Municipal Airport, 
Wolverhampton. Tel. Fordhouses 2191 [S968 
A Traffic Control Officer required at Lympne 
Airport. Applicant must be experienced and 
should preferably hold M.T.C.A. certificate of com- 
petency. salary and conditions of service. 
Apply to Personnel Manager, Skyways Limited, Stan- 
sted Airport, Essex. [S983 
ENIOR Electrical Draughtsmen are required for 
work on civil aircraft “Frigh commencing and pro- 
gressive salaries are offered and a generous ‘life assur- 
ance and superannuation scheme is in operation. Please 
send full rticulars of experience, etc., to the Per- 
sonnel Officer, Handley Page (Reading), Ltd., The 
Aerodrome, Woodley, Reading. (0281 
AUGHTSMAN of Intermediate standard re- 
quired at Stansted Airport. Applicant should 
preferably have had previous experience in the air- 
craft industry. Good commencing salary and condi- 
tions of service. Hostel accommodation available. 
Apply to Personnel Manager, Skyways Limited, 
Stansted Airport, Essex [S982 
TRESSMEN—Seniors—required with wide prac- 
tical experience for work on civil aircraft. fi h 
commencing salaries and new houses to rent will be 
offered immediately to those appointed. Life assurance 
and superannuation scheme in operation. Please send 
full particulars of experience, etc., to the Personnel 
cer, Handley Page (Reading), Ltd., The Aero- 
drome, Woodley, Reading. (0280 
AUNDERS-ROE LIMITED invite applications 
from Electrical Draughtsmen of H.N.C. standard 
to work in their Osborne, Isle of Wight, design depart- 
ment. Suitable experience in the aircraft industry 
would be an advantage. Assi e with accc d 
tion is available. A summary of previous experience, 
age, and salary, quoting Ref. F18, should be addressed 
to the Personnel Officer, Saunders-Roe Limited, East 
Cowes, Isle of Wight. [S971 
ENIOR Weight Control Engineers with experience 
of high performance complex aircraft are required 
to work in the Osborne and London design offices of 
Saunders-Roe, Ltd. Conditions are good, and the 
salary will be commensurate with ability. Assistance 
with accommodation is available for engineers joining 
the Osborne design team. Applications, quoting age, 
experience, qualifications and Ref. F.17, should be 
addressed to the Personnel Officer, Saunders-Roe, 
Ltd., East Cowes, Isle of Wight. [5970 
RITISH OVERSEAS AIRWAYS CORPORA- 
TION invite applications for vacancies in New 
York from Aircraft Maintenance Supervisors and 
Mechanics ssessing “A” and/or “C” licences en- 
dorsed for Viscount aircraft. The engagement would 
be on a local basis in New York and subject to a 
satisfactory probationary period of three months. 
Attractive salary. Pension and hospitalisation schemes. 
Write, giving full details, to Staff Manager (U.K. 
Stations and Overseas), B.O.A.C. Headquarters, Lon- 
don Airport. [5987 
[DEVELOPMENT Engineers and Physicists (Senior 
and Junior) are required by Louis Newmark, 
Ltd., for its e ding laboratories at New Adding- 
ton, Surrey. The work includes the design and 
development of electro-mechanical devices used in 
aircraft control systems and covers all stages up to 
final installation and testing in aircraft. Experience of 
pressure capsule and servo following equi ent an 
advantage. Applications from suitable ex-R.A.F. tech- 
nical personnel are welcomed. Pension scheme. Apply 
in writing, giving full particulars, to Personnel cer, 
Louis Newmark, Ltd., Prefect Works, Purley Way, 
Croydon. : [5984 
ESIGN Planning Engineers, preferably men with 
experience of estimating man-hour content, time 
base, etc., from aircraft scheme drawings, are required 
to work in the Osborne design offices of Saunders-Roe, 
Limited. Men without such experience but having 
been employed as aircraft design draughtsmen and 
having technical education up to H.N.C. standard will 
also be considered for these interesting positions. 
Assi ¢ with acc ion is available, conditions 
are good and the salary will be commensurate with 
ability. Applications, quoting age, experience and 
Ref. F.16, should be addressed to the Personnel Officer, 
Saunders-Roe, Limited, East Cowes, Isle of bk 8 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 





pRag! PORTS ADMINISTRATION require the 
following staff :—{a) Meteorologist. Salary, includ- 
ing allowance according to dependants uivalent to 
between £2,520 and £2,568 a year. (b) Forecasters. 
Salary, including allowance according to dependants, 
equivalent to between £2,220 and £2,268 a year. 
Appointment will be for 3 years in first instance. Provi- 
dent Pund to which Government contribution is at 
rate of £350/£400 a year. Free passages. Liberal 
leave on full salary. Candidates must be men of energy 
and initiative who have had recognized meteorological 


Cas’ Pee Engineer yr ly expanding Flying Club 
near Box [8973 


FY Tee ¢ Club vine "Instructor with full or 
A.T. licence or Pilot with Jar. /Comm. “isos 


EM Airrat re with A and C Licences on Dakota 
Aircraft required for wagons ¢ overseas Resse includ- 





y engineers 
to erTinoderia. Write Box F 325, SURE, 


$s mie emigration 10 Rb , London, W.C.2. 





considered for training. Box No. 5468. 
LYING Instructor with jet experience 
Pilot, Airwork Ltd, R.N. Air 


Apply: Chief 
Station, St. Davids, Nr. Haverfordwest, Pembs, [5941 


A’ SERVICE TRAINING has a vacancy for a 





SITUATIONS WANTED 





RADIO Officer, free lance, offers services home or 
aes. Any type of equipment. (076 


PP? PL, 110 hours, 30 years, ~~ wr ex-R.N.V.R. 

[ CENSED. (2oS engine and/or airframe, for officer, _ extensive commercial also 
interesting occupation with prospects and livi 

= or more 


training and at least 6 years’ forecasting experience, 
—— recent experience of aviation forecasting, 

ferably at a civil ser must have a 

wiedge of I.C.A.O. and W.M.O. standards and 
procedures and a good knowledge of English, both 
written and spoken. Administrative ex ce would 
be an advantage. Write to the Crown ts, 4, Mill- 
bank, London, S.W.1. State age, name in block 
letters, full qualifications and experience and quote 
M3B/43758/FE 5974 


me fying. _ 


. thy Esp 
ag I pa “Gying 
Box 5374 


accommodation; preferably licensed 
Tiger, Auster, Messenger, 

according to ability. Don verall (Aviahon) Led., 
Municipal Airport, Wolverhampton. Tel. F ses 
2191. [5967 














THE ENGLISH ELECTRIC COMPANY LIMITED 


AIRCRAFT DIVISION 


FIFTY YEARS OF 


Houses are available in Lytham St. Annes and can be given 
immediately to successful applicants for a number of the 
following posts in the Division's design, development and 
research centre at Warton Aerodrome. 


Project Office—Weapons system engineer. ‘Forward 
thinking’ or complete project experience of guided missiles 
or radar controlled systems. 


BROOKLANDS 


This is the complete account of the most famous 
aerodrome and racing track in the world, from 
its beginnings in 1906 as a marshy tract of rough 
shooting up to its present-day réle amid the roar 
of jets. 


Design Engineers with several years structural or 
mechanical design experience on modern aircraft. 


Mechanical Engineers with experience of heat transfer, 
fuel and air systems or other associated aero-mechanical 
engineering work. 


Stress Engineers with advanced structural analysis 
experience. 


Edited by CHARLES GARDNER, it contains 
48 full page illustrations, many of which have 
never appeared in print before, and is a unique 
record of the birthplace of two great British 
industries—Aircraft and Motorcars. 


Aerodynamicists and Flight Test Engineers with 
experience of high-speed aircraft. 


It is emphasised that these are senior posts and only men 
with good experience in the work detailed should apply. 
The posts are permanent and pensionable, and assistance 
in removal expenses will also be given. 


25s. 


Published in association with Vickers-Armstrongs, Lid. 
HEINEMANN 


Apply in first instance, giving full details, to: 
Dept. C.P.S., 336/7 Strand, W.C.2, quoting Ref. F1700A. 
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“GIT THAR FUSTEST WITH THE MOSTEST” 


A laconic comment by General Nathan Bedford Forrest during the 


American Civil War is still the prime rule of logistics 


GENERAL FORREST’S SUCCINCT RULE for victory in battle 
has become a cornerstone of mid- Twentieth Century 
logistics. There is, perhaps, some irony in the fact that 
the fiery old General’s dictum applies with equal force 
to military actions specifically designed to prevent or 
limit warfare. 

The capacity of the Bristol Britannia to increase the 
mobility and striking power of military units has been 
shown up by its performance on trooping operations during 
the Suez emergency. Though no details of trooping move- 
ments may be given, the Under-Secretary of State for Air 
recently told the House of Commons that two battalions of 
troops could be moved from Britain to Cyprus in 40 hours, 
using only five Britannias. 

The Britannia can carry 110 fully armed troops at a 
speed of 360 mph over a stage distance of 4000 miles with- 


out refuelling. It can also take equipment such as jeeps, 
25-pounder guns, large jet engines; or alternatively it can 
carry mixed loads of personnel and military stores. No 
other military transport can equal this performance. 

The Britannia 250 Maximum payload: 35,000 lb. Still air range 
(with 20,000 lb payload): 5750 miles. 


speed: 400 mph. Powered by four Proteus 755 turboprop en- 


Maximum cruising 


gines of 4120 ehp. Britannia 250 transports have been ordered 
by Royal Air Force Transport Command. 


BRISTOL AIRCRAFT LIMITED 











